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Introduction 


These Rules are published as a complete book. 


Numbering and Cross-References 


A decimal notation system has been adopted throughout. Five 
sets of digits cover the divisions, i.e. Section, sub-Section and 
paragraph. The textual cross-referencing within the text is as 
follows, although the right hand digits may be added or omitted 
depending on the degree of precision required: 

(a) | In same Section, e.g. see 2.1.3 (i.e. down to paragraph). 
(D) In another book, e.g. see Pt 2, Ch 1,3 of the (name of 

book) (i.e. down to Section). 


The cross-referencing for Figures and Tables is as follows: 

(a) In same Section, e.g. as shown in Fig. 3.5 (i.e. Section and 
Figure Number). 

(D) In another book, e.g. see Table 2.7.1 in Pt 3, Ch 2 of the 
(name of book). 


Rules updating 


These Rules are published and changed through a system of 
Notices. Subscribers are forwarded copies of such Notices 
when the Rules change. 


Current changes to the Rules that appeared in Notices are 
shown with a black rule alongside the amended paragraph on 
the left hand side. A solid black rule indicates amendments and 
a dotted black rule indicates corrigenda. A dot-dash line 
indicates changes necessitated by International Conventions, 
Code of Practice or IACS Unified Requirements. 
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General Regulations 
Sections 1 & 2 


|| Section 1 


1.1 Lloyd's Register (hereinafter referred to as ‘LR’), which is recognized under the laws of the United Kingdom as a 
corporate body and a charity established for the benefit of the community, was founded in 1760. It was established for the 
purpose of producing a faithful and accurate Classification of Merchant Shipping. It now primarily produces Classification Rules. 


1.2 Classification services are delivered to clients by a number of other members of the Lloyd's Register Group, including: 
Lloyd's Register EMEA, Lloyd's Register Asia, Lloyd's Register North America, Inc., and Lloyd's Register Central and South 
America Limited. 


1.3 The Lloyd's Register Group (hereinafter referred to as 'the LR Group") comprises charities, other forms of organisation 
and non-charitable companies, with the latter supporting the charities in their main goal of enhancing the safety of life and 
property, at sea, on land and in the air, for the benefit of the public and the environment. 


|| Section 2 


2.1 LR remains the sole classification society in the LR Group. LR is managed by a corporate trustee Lloyd's Register 
Trustees Limited (hereinafter referred to as ‘LR's trustee’). 


LR's trustee has: 


Appointed a Classification Committee and determined its powers and functions; 
Appointed Technical Committees and determined their powers, functions and duties. 


2 The LR Group has established National and Area Committees in the following: 


Countries: 

Australia (via Lloyd's Register Asia) 

Canada (via Lloyd's Register North America, Inc.) 
China (via Lloyd's Register Asia) 

Egypt (via Lloyd's Register EMEA) 

Federal Republic of Germany 


Areas: 

Benelux (via Lloyd's Register EMEA) 

Central America (via Lloyd's Register Central and 
South America Ltd) 

Nordic Countries (via Lloyd's Register EMEA) 

South Asia (via Lloyd's Register Asia) 


(via Lloyd's Register EMEA) 

France (via Lloyd's Register EMEA) 

Italy (via Lloyd's Register EMEA) 

Japan (via Lloyd's Register Asia) 

New Zealand (via Lloyd's Register Asia) 
Poland (via Lloyd's Register (Polska) Sp zoo) 
Spain (via Lloyd's Register EMEA) 

United States of America (via Lloyd's Register North America, Inc.) 


Asian Shipowners (via Lloyd's Register Asia) 
Greece (via Lloyd's Register EMEA) 
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General Regulations 


Section 3 

a Section 3 
3.1 LR's Technical Committee is at present composed of: 
Ex officio members: TOTAL 
. The Chairman of Lloyd’s Register Holdings (LRH) sss Ime sene 1 
° The Chairman of the Classification Committee — ........ssssssssssssssssseene ehe henenene nn nn nnnnn nnns nnne n nina 1 
Members Nominated by: 
e The General Committee of Trustees of LRH one. eeeeeeeeecececeeee eee eeeee Ime esese ese eene nt teeta eae e rennen 18 
° The Royal Institution of Naval Architects merreni cnet ee e E ee aa eme e e ese senis R seen 2 
° The Institution of Engineers and Shipbuilders in Scotland oo. eee eset erent eerste nent ee ne etna 2 
° The‘ Instituté:of MarinesEngineers:. atu rer e aha i ve dealin A O t de Po E ee 2 
° Thelnstitution:ot Mechanical Engineers: ^ uisaute an a a Po d t I e EU UE els 2 
. The Shipbuilders’ and Shiprepairers' Association |... nmm emnes 2 
° The Short Sea Group of the Chamber of Shipping —  ...........ssssssssseesesseeemeeneeeennneenn nennen 1 
° The Society of Consulting Marine Engineers and Ship Surveyors — ........... sss 1 
° Thelnstitute ot: Matea S r a 1r tin REDE dr UEM RB aa ERA META a as ME DR EAE RE 1 
° TWhe:UK Steel Association,” aA r e a aa a e Gol Mal a dealt gates doi E 1 
° The Honourable Company of Master Mariners — ......ceccecece cece eect trott notr memes me meses e nnn 2 
. The:lnstitution of Electrical EniriGere: . 1:2: ento t tne dag iced rede rep obo A RM EQUI SUR Unete 1 
° Federation of British Electrotechnical and Allied Manufacturers’ Associations ................ sess 1 
° The: Téchnical:Gommittee: Syete a a e a a eI T eO a a a let Vade nein 18 
. The Technical Committee (from other countries) |... sss meme eem ener nnn 18 
° Thie:nstitute:ot Refrigeration. kssievdr tsk ave celia ee a a t tig e eee titu aden Mane e E 1 
° Internationa Oil. Companies: - 2.5225 22: 2 wend bred Se eel ade a ev pel a a a o a oes 2 
° Association of European Shipbuilders and Shiprepairers ........ccccceeecececeee cece cence eee ee mee 1 
° Greek Shipping Co-operation Committee oo. Eee tennant tated 1 

79 


3.2 In addition to the foregoing: 

(a) Each National or Area Committee may appoint a representative to attend meetings of the Technical Committee. 

(b) A maximum of five representatives from National Administrations may, with the consent of the Technical Committee, be 
co-opted to serve on the Technical Committee. Such representatives may also be elected as members of the Technical 
Committee under one of the categories identified in 3.1. 

(c) Further persons may, with the consent of the Technical Committee, be co-opted to serve on the Technical Committee. 


3.3 All elections are subject to confirmation by LR's trustee. 


3.4 The function of the Technical Committee is to consider any technical problems connected with LR's business and with 
the exception of changes necessitated by mandatory implementation of International Conventions, Codes or Unified 
Requirements adopted by the International Association of Classification Societies, any proposed alterations in the existing Rules 
and to frame new Rules for classification as deemed necessary. 


3.5 The term of office of the Chairman and of all members of the Technical Committee is five years. Members may serve 
one additional term of office with the approval of LR's trustee. The term of the Chairman may be extended with the approval of 
LR's trustee. 


3.6 In the case of continuous non-attendance of a member, the Technical Committee may withdraw his/her membership. 


gu Meetings of the Technical Committee are convened as often and at such times and places as is necessary, but there is 
to be at least one meeting in each year. 


3.8 Any proposal of the Technical Committee involving any alteration in, or addition to, Rules for Classification is referred to 
LR's Trustee which has agreed to seek the comments of the Lloyd's Register Holding's General Committee of Trustees before 
adopting the proposal. 


3.9 The Technical Committee is empowered to: 

(a) appoint sub-Committees or panels; and 

(D) co-opt to the Technical Committee, or to its sub-Committees or panels, representatives of any organization or industry or 
private individuals for the purpose of considering any particular problem. 
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General Regulations 
Sections 4 & 5 


mH Section 4 


4.1 LR's Naval Ship Technical Committee (hereinafter referred to as ‘the NSTC’) is at present composed of up to 
50 members and includes nominees of: 

e The Royal Navy and the UK Ministry of Defence; 

e The Defence Evaluation and Research Agency; 

. UK Shipbuilders, Ship Repairers and Defence Industry; 

e Overseas Governments and Governmental Agencies; 

. Overseas Shipbuilders, Ship Repairers and Defence Industries; 

° Various maritime bodies and institutions, nominated by the NSTC; 

e The Chairman of LRH and Chairman of the Classification Committee who are ex officio members. 


4.2 All elections are subject to confirmation by LR's trustee. 
4.3 All members of the NSTC are to hold security clearance from their National Authority for the equivalent of NATO 


CONFIDENTIAL. All material is to be handled in accordance with NATO Regulations or, for non-NATO countries, an approved 
equivalent. No classified material shall be disclosed to any third party without the consent of the originator. 


4.4 The term of office of the NSTC Chairman and of all members of the NSTC is five years. Members may serve one 
additional term of office with the approval of LR's trustee. The term of the Chairman may be extended with the approval of LR's 
trustee. 


4.5 In the case of continuous non-attendance of a member, the NSTC may withdraw that person's membership. 


4.6 The function of the NSTC is to consider technical issues connected with Naval Ship matters and to approve proposals 
for new Naval Ship Rules, or amendments to existing Naval Ship Rules. 


4.7 Meetings of the NSTC are convened as necessary but there will be at least one meeting per year. 


4.8 Following approval by the NSTC, details of new Rules (or amendments) will be submitted to LR's trustee which will seek 
comments from LRH's General Committee of Trustees before adopting any changes. 


m Section 5 


5.1 LR has the power to adopt, and publish as deemed necessary, Rules relating to Classification and has (in relation 

thereto) provided the following: 

(a) Except in the case of a special directive by LR's trustee, no new Regulation or alteration to any existing Regulation relating 
to classification or to class notations is to be applied to existing ships. 

(b) Except in the case of a special directive by LR's trustee, or where changes necessitated by mandatory implementation of 
International Conventions, Codes or Unified Requirements adopted by the International Association of Classification Societies 
are concerned, no new Rule or alteration in any existing Rule is to be applied compulsorily after the date on which the 
contract between the ship builder and shipowner for construction of the ship has been signed, nor within six months of its 
adoption. The date of 'contract for construction' of a ship is the date on which the contract to build the ship is signed 
between the prospective shipowner and the ship builder. This date and the construction number (i.e. hull numbers) of all the 
vessels included in the contract are to be declared by the party applying for the assignment of class to a newbuilding. The 
date of ‘contract for construction’ of a series of sister ships, including specified optional ships for which the option is ultimately 
exercised, is the date on which the contract to build the series is signed between the prospective shipowner and the ship 
builder. In this section a 'series of sister ships' is a series of ships built to the same approved plans for classification purposes, 
under a single contract for construction. The optional ships will be considered part of the same series of sister ships if the 
option is exercised not later than 1 year after the contract to build the series was signed. If a contract for construction is later 
amended to include additional ships or additional options, the date of ‘contract for construction’ for such ships is the date 
on which the amendment to the contract is signed between the prospective shipowner and the ship builder. The amendment 
to the contract is to be considered as a ‘new contract’. If a contract for construction is amended to change the ship type, 
the date of 'contract for construction' of this modified vessel, or vessels, is the date on which the revised contract or new 
contract is signed between the Owner, or Owners, and the shipbuilder. Where it is desired to use existing approved ship or 
machinery plans for a new contract, written application is to be made to LR. Sister ships may have minor design alterations 
provided that such alterations do not affect matters related to classification. 

(c) Thatit will, in all cases, consult with LRH's General Committee of Trustees before passing any Rule amendment. 

(d) All reports of survey are to be made by Surveyors authorised by members of the LR Group to survey and report (hereinafter 
referred to as ‘the Surveyors’) according to the form prescribed, and submitted for the consideration of the Classification 
Committee. 
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General Regulations 


Sections 5 to 8 


(e) Information contained in the reports of classification and statutory surveys will be made available to the relevant owner, 
National Administration, Port State Administration, P&I Club, hull underwriter and, if authorized in writing by that owner, to 
any other person or organization. 

(f) Information relating to the status of classification and statutory surveys and suspensions/withdrawals of class together with 
any associated conditions of class will be made available as required by applicable legislation or court order. 

(g) A Classification Executive consisting of senior members of LR's Classification Department staff shall carry out whatever 
duties that may be within the function of the Classification Committee that the Classification Committee assigns to it. 


B Section 6 


6.1 No LR Group employee is permitted under any circumstances, to accept, directly or indirectly, from any person, firm or 
company, with whom the work of the employee brings the employee into contact, any present, bonus, entertainment or 
honorarium of any sort whatsoever which is of more than nominal value or which might be construed to exceed customary 
courtesy extended in accordance with accepted ethical business standards. 


i Section 7 


7.1 LR has power to withhold or, if already granted, to suspend or withdraw any class (or to withhold any certificate or 
report in any other case), in the event of non-payment of any fee to any member of the LR Group. 


Bg Section 8 


8.1 When providing services LR does not assess compliance with any standard other than the applicable LR Rules, 
international conventions, and other standards agreed in writing. 


8.2 In providing services, information or advice, the LR Group does not warrant the accuracy of any information or advice 
supplied. Except as set out herein, LR will not be liable for any loss, damage or expense sustained by any person and caused by 
any act, omission, error, negligence or strict liability of any of the LR Group or caused by any inaccuracy in any information or 
advice given in any way by or on behalf of the LR Group even if held to amount to a breach of warranty. Nevertheless, if the Client 
uses LR's services or relies on any information or advice given by or on behalf of the LR Group and as a result suffers loss, 
damage or expense that is proved to have been caused by any negligent act, omission or error of the LR Group or any negligent 
inaccuracy in information or advice given by or on behalf of the LR Group, then a member of the LR Group will pay compensation 
to the client for its proved loss up to but not exceeding the amount of the fee (if any) charged for that particular service, 
information or advice. 


8.3 Notwithstanding the previous clause, the LR Group will not be liable for any loss of profit, loss of contract, loss of use or 
any indirect or consequential loss, damage or expense sustained by any person caused by any act, omission or error or caused 
by any inaccuracy in any information or advice given in any way by or on behalf of the LR Group even if held to amount to a 
breach of warranty. 


8.4 Any dispute about LR's services is subject to the exclusive jurisdiction of the English courts and will be governed by 
English law. 
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General 


Chapter 1 


Section 1 


Section 
1 Introduction 
2 Definitions 


Si Plans and information to be submitted 


m Section 1 


Introduction 
1.1 Application 
Telt It is a requirement of most National Authorities that 


lifting appliances are approved, examined, tested and 
certified by a competent person or organization before being 
taken into use and thereafter are periodically surveyed to 
maintain the validity of the certification. 


1.1.2 Lloyd's Register's (hereinafter referred to as LR) 
certification is internationally accepted and, where requested, 
LR will undertake the necessary certification of lifting appliances 
and subsequent surveys to ensure compliance with the 
statutory Regulations. 


1.1.8 In certain cases a National Authority requires its own 
certification to be used. Where authorized, LR is also able to 
arrange the issue of these certificates which may be in addition 
to LR certification if so desired by the Owner. 


1.1.4 Ships or offshore units fitted with appliances built 
in accordance with this Code in respect of structural and 
machinery requirements will be eligible for Special Features 
class notations. These notations will be retained so long as 
the appliances are found upon examination at the prescribed 
surveys to be maintained in accordance with LR's require- 
ments, see 1.3. 


LTES This Code is applicable to marine lifting appliances 


including: 
. derrick and derrick crane systems; 
e cranes; 


° launch and recovery systems for diving operations; 

° lifts and ramps; 

where these are installed on ships or offshore units for the 

following purposes: 

(a) on ships, for handling cargo and equipment; 

(D) on barges and pontoons, e.g. a floating crane; 

(c) on fixed or mobile offshore installations, for transferring 
equipment; 

(d) on ships or fixed or mobile offshore installations, for 
handling manned submersibles and diving systems; 

(e) on ships, for transferring goods or personnel from one 
deck level to another. 


1.1.6 Lifting appliances and applications not defined 
above will be considered on the general basis of the Code. 


1.1.7 The Code is also applicable to mechanical docking 
systems mounted on quayside structures for lifting ships out of 
harbour waters by means of mechanically operated elevator 
platforms. 


1.1.8 The Code embodies both the general requirements 
for compliance with major statutory Regulations for such 
applications, and the detailed requirements of LR either as an 
authorized body issuing statutory certificates or as an 
independent authority issuing its own form of certification. 


1.1.9 It is emphasised that the Code deals primarily 
with the structural aspects of the lifting appliance. Driving 
mechanisms and similar mechanical parts are the responsibility 
of the designers of the gear but tests to demonstrate ‘fail safe’ 
operation will be required during commissioning trials. See 
Chapter 7. 


1.1.10 Itis also emphasised, that any item such as a mast 
or crane pedestal, which is permanently fitted to a ship's 
structure and which is designed to support a lifting appliance, 
does constitute part of the classed ship and is to comply with 
the appropriate classification requirements, even where the 
lifting appliance itself is not classed or certified by LR. 


1.2 Certification 


1.2.1 The certification adopted by LR is the recognized 
form recommended by the International Labour Office (I.L.O.) 
and is also in accordance with current relevant directives of 
the European Community (EC). 


1.2.2 It is the responsibility of the Owner or Operator to 
ensure that they comply with statutory requirements. 
Particular attention is drawn to the specific requirements of 
some authorities who do not accept surveys carried out by 
ship's officers but require all surveys and certification to be 
carried out by nominated organisations such as LR. 


1.2.3 Attention is also drawn to the more stringent 
requirements of certain authorities with respect to cranes 
offshore and lifting arrangements for diving operations. 


1.2.4 It is LR's interpretation of the intention of current 
National Regulations that every lifting appliance, including oil 
hose derricks, stores cranes and engine room cranes, is to 
be certified and compliance with this is strongly recommended 
to the Owner. 


1.2.5 The minimum requirements for the issue by LR of 

certification in accordance with the Code are: 

(a) Plan approval of the structural arrangements. 

(b) Verification of materials. 

(c) Verification of manufacturer's certificates for loose gear, 
ropes, etc. 

(d) Survey of the appliance. 

(e) Testing of the appliance when installed on board. 


1.2.6 The above procedure is also to be applied so far as 
practicable in the case of existing appliances where LR's 
certification is required. 
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1.2.7 Any request for LR's services is to make it quite clear 
if compliance with any specific Regulations is required. This is 
necessary for initial, periodical and any specific type of survey 
requested. 


1.2.8 National and International Regulations require lifting 
appliances to receive Periodical Surveys and testing to maintain 
the validity of the certification. 


1.2.9 Provided that the certification is valid, up to date 
and was issued by a competent authority, LR will, upon 
request, carry out the necessary survey requirements, issue 
appropriate certificates and endorse the register of lifting 
appliances carried by the ship. 


1.2.10 The requirements for Periodical Surveys are given 
in Chapter 9. 


1.3 Classification 


1.3.1 Ships and offshore installations built in accordance 
with LR's Rules with respect to hull and machinery are eligible 
to be assigned a class in the Register Book and continue to 
be classed as long as it is found upon examination at the 
prescribed surveys that they are maintained in accordance 
with the Rules. 


1:3:2 Ships or offshore units classed with LR and fitted with 
lifting appliances built in accordance with the requirement of this 
Code will be eligible to be assigned Special Features class 
notations in the Register Book as listed in Table 1.1.1. 


1.8.8 Where the lifting appliance is considered to form an 
essential feature of a classed ship the Special Feature class 
notation LA will, in general, be mandatory. 


1.3.4 In other cases classification is optional and may be 
assigned at the request of the Owner on compliance with the 
appropriate requirements, see also Chapter 4. 


1.8.5 Proposals to class lifting appliances on unclassed 
ships or offshore units will be specially considered. 
Table 1.1.1 


Special features 


Lifting appliance class notations 


1.3.6 The minimum requirements for classification of a 

lifting appliance are: 

(a) Plan approval of the structural and mechanical arrange- 

ments in accordance with LR's requirements. 

(b) Verification of materials. 

(c) Verification of manufacturer's certificates and testing of 

loose gear, ropes and fittings. 

(d) Survey of the lifting appliance. 

(e) Testing of the lifting appliance on installation. 

(f | Subsequent Periodical Surveys of the lifting appliance as 
required by Chapter 9. 


1.3.7 Classification also fully meets the relevant require- 
ments for statutory certification of the lifting appliance. 


1.3.8 It should be noted that certain movable support 
structures for loading and discharge arrangements such as 
the rotating support boom for a dredger discharge pipe, are 
considered an essential feature of the ship and are included in 
the classification of the ship. A separate notation is not 
assigned. 


1.4 Equivalents 


1.4.1 Recognized international or national standards for 
the design of installations will be accepted as equivalent to 
the Code requirements provided LR is satisfied in each case 
that the standard adequately takes into account all the forces 
resulting from the intended mode of operation. The relevant 
standard is to be specified in the submission. 


1.4.2 Recognized international or national standards for 
components or fittings will, generally, be accepted as equivalent 
to the requirements of this Code. 


1.4.8 Alternative arrangements or fittings which are 
considered to be equivalent to the requirements of this 
Code will be accepted. 


Special features class notations associated with lifting appliances 


Remarks 


Derricks, derrick crane or CG 
cranes on ships 


Optional notation 


Cranes on offshore 
installations 


Lifts and ramps on ships 


Lifting appliances 

forming an essential feature 
of the vessel, e.g. cranes on 
crane barges or pontoons, 
ifting arrangements for diving 
on diving support ships, etc. 


Indicates that the ship's cargo gear is included in class 


Optional notation 
Indicates that the installation's platform cranes are included in class 


Optional notations 
Indicate that the ship's cargo lifts (CL), passenger lifts (PL) 
or cargo ramps (CR) are included in class 


Mandatory notation 
Indicates that the lifting appliance is included in class 
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1.5 Calculations (b) The appliance being operated whilst situated on a ship 
which is within the confines of a harbour. 

1.5.1 Designers may be required to submit calculations for (c) The appliance being operated in wind speeds not 


consideration when scantling plans are submitted for approval. 


1.5.2 Where computer analysis forms the basis of the 
designer's determination of scantlings, details of the programs 
are to be specified together with the basic design criteria to 
assist in LR's approval procedures. 


1.5.3 LR’s direct calculation procedures within the L/oyd's 
Register's Plan Appraisal Systems for Ships (LR.PASS) facilities 
may be used to assist in the design process. The available 
procedures and facilities are presented in the report summarising 
LR.PASS. 


1.5.4 Where approval is required for appliances of novel 
design or with features not covered by this Code, LR may 
require additional calculations to be carried out. In such cases 
LR is willing to undertake calculations for the designers. 


L] Section 2 
Definitions 


2.1 Safe Working Load (SWL) of a lifting 
appliance 


2.1.1 This is the maximum static load which the appliance 
is certified to lift whilst correctly rigged and operating 
simultaneously: 

(a Inthe appropriate Service Category. 

(D) Within the designed Geometrical Limit. 


2.1.2 The SWL of a lifting appliance is sometimes referred 
to as the working load limit. 


2.2 Safe Working Load (SWL) of a lifting 
component (loose gear) 


2.2.1 This is the certified load for which the component has 
been designed and tested. This certified load is to be not less 
than the maximum load to which the component will be 
subjected when the appliance of which it forms part is operating 
at its SWL. 


2.8 Service category 


2.8.1 Standard service category. This is the least 
onerous operational category which can be adopted for the 
purpose of ascertaining the safe working load (SWL) of any 
appliance. It is to embrace all of the following conditions: 

(a) The ship on which the appliance is installed adopting a 
heel of 5? in addition to a trim of 2?, each in a direction 
Such as to affect adversely the lifting capacity of the appli- 
ance. In certain instances angles of heel and trim less 
than 5? and 2? respectively will be accepted provided the 
designers can show that in normal service it will not be 
possible for the vessel to exceed these values. 


exceeding 20 m/s, corresponding to a wind pressure not 

exceeding 250 N/m?. 

(d) The load being free of any external constraints to its motion 

whilst it is being acted upon by the lifting appliance. 

(e The nature of the lifting operations in terms of their 
frequency and dynamic character, being compatible with 
the Factored Loads permitted by the Code for the type 
of appliance concerned. 


2.3.2 Specified service category. This is an operational 

category which is specified by the designer or operator for the 

purpose of designing the appliance for the safe working load 

(SWL). It is more onerous than the Standard Service Category 

by virtue of any of the following operational and environmental 

conditions being applicable: 

(a) The angles of heel and/or trim of the ship on which the 

appliance is situated being greater than those specified 

for the Standard Service Category. 

(D) The appliance being operated whilst situated on a ship 

which is not sheltered from the action of sea waves. 

(c) The appliance being operated in wind speeds exceeding 

20 m/s, corresponding to a wind pressure exceeding 

250 N/m?. 

(d) The load not being at rest at the time when the appliance 

commences the lift. 

(e The load not being free of external constraints to its 

motion whilst being acted upon by the lifting appliance. 

(f; The nature of the lifting operations, in terms of their 
frequency and dynamic character, being compatible with 
Factored Loads permitted by this Code for the type of 
appliance concerned. 


2.4 Geometrical limit 


2.4.1 This is any designed geometrical configuration of 
the lifting appliance in which a maximum stress which is not 
greater than the permissible stress, occurs in one or more of 
the component parts of the appliance when the latter is lifting 
its safe working load (SWL). It is possible for an appliance to be 
certified for a range of safe working loads in association with a 
corresponding range of Geometrical Limits. 


2.5 Factored load 


2.5.1 This is the load (excluding any wind increment) which 
is considered to act on a lifting appliance for the purpose of 
designing its component parts. It comprises the Live Load 
multiplied by factors which allow for the frequency with which 
the appliance is used (as represented by the Duty Factor) and 
the effects of accelerations of the system which have not been 
specifically determined and separately allowed for (as 
represented by the Dynamic Factor). 
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2.6 Duty factor (f A list of blocks, chains, shackles, hooks, etc., indicating 


2.6.1 This is a design factor which makes allowances for 
the frequency with which a lifting appliance is used. The Duty 
Factor is the factor by which the sum of all the static and 
dynamic loads acting on the system (excluding wind loading) 
must be multiplied to give the Factored Load. 


2.7 Dynamic factor 


2.7.1 This is a factor by which the Live Load is multiplied 
to represent the load on the system due to all dynamic effects 
which have not been explicitly determined and separately 
allowed for. 


2.8 Live load 


2.8.1 This is the sum of the Safe Working Load (SWL) of an 
Appliance and the static weight of any component of the 
appliance which is directly connected to, and undergoes the 
same motion as, the safe working load during the lifting 
operation. 


2.9 Dead load 


2.9.1 This is the self-weight of any component of the 
lifting appliance which is not included in the Live Load. 


2.10 Design stress 


2.10.1 | This is the maximum stress permitted by the Code 
to which any component part of a lifting appliance may be 
subjected when the appliance is lifting its Safe Working Load 
(SWL), that is, when the appliance is subjected to the 
appropriate factors plus specified lateral and wind loads. 


L1 Section 3 
Plans and information to be 
submitted 


3.1 Derrick systems 


3.1.1 The following plans and information are to be 

submitted for approval: 

(à A rigging plan clearly indicating the layout of the swinging 
derricks, heavy lifts derricks or union purchase systems 
and the position of the individual items of loose gear. 

(o) A diagram of forces for each derrick rig and in the case 
of union purchase working the working range and data 
specified in Chapter 2. 

(c) Scantling plans of masts and derrick posts and stays 
where fitted. (Note that these are classification items 
where the ship is classed with LR.) 

(d) Scantling plans of derrick booms including head and 
heel fittings. 

(e) Details of goosenecks, span and cargo swivels, guy 
eyeplates, and similar fittings. 


material, safe working load (SWL), proof load (PL) and 
the standard to which they have been manufactured. 
(g) Alist of steel wire and fibre ropes giving size, construction, 
finish and certified breaking loads. 
(h) The material specification for steels to be used in the 
masts, derrick booms and associated fittings. 


3.2 Crane systems 


3.2.1 The following plans and calculations are to be 

submitted for approval: 

(a) Calculations clearly indicating the basis of design, operating 
criteria, rated capacities, weights and centres of gravity of 
the crane parts, and relevant national standards. 

(b) Scantling plans of all main structural items comprising the 
crane including the jib, tower, platform, gantry, bogies, 
slewing ring, pedestals, rails, stowage arrangements. 
(Note that pedestals and rails permanently attached to 
the vessel are classification items where the ship is 
classed with LR.) 

(c) Details of sheaves, axles, pivot pins, wheels, spreader 
beams, slewing ring, slewing ring bolts, and similar items. 

(d) Details of blocks, chains, shackles, hooks and other 
loose gear, indicating material, safe working load (SWL), 
proof loads (PL) and the standard to which they have 
been manufactured. 

(e) The size, construction, finish and certified breaking loads 
of steel wire ropes. 

(f The material specification for steels to be used in the 
crane and pedestal construction. 


3.2.2 In the case of diving systems covered by this Section 
additional information is to be submitted with respect to 
approval of the winches and electrical and control systems. 
This information is detailed in LR's Rules and Regulations for 
the Construction and Classification of Submersibles and Diving 
Systems. See also Chapter 7. 


3.3 Mechanical lift docks 


3.3.1 Structural aspects. The following plans are to be 

submitted for approval: 

(a) Structural plans of the platform. 

(b) Structural plans of the transfer system if it is required that 
this is to be included in the certification or class of the 
installation. 


(c) Upper and lower sheave housings. 

(d) Winch bedplate. 

(e) Rope or chain specification. 

(f The material specification for steels used in the construction. 
3.3.2 In addition the following plans and information are 


required for reference purposes: 

(a) Calculations clearly indicating the basis of design, nominal 
lifting capacity, maximum distributed load weights and 
centres of gravity of the component parts and any other 
relevant design criteria. 

(b) Platform assembly. 

(c) Arrangement of decking. 

(d) Rail arrangement and details. 

(e) Hoist and rigging arrangements. 
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(f) Cradle and block arrangements. 
(g) Welding specifications. 


33:3 Mechanical, electrical and control aspects. The 
following plans are to be submitted for approval, (see also 


Chapter 7): 
(a) Diagrammatic plan of hydraulic or pneumatic systems 
(where fitted). 


(b) Plans of winch gearing, shafts, clutches, brakes, coupling 
bolts, welded drums, and similar items and their 
materials and stresses. 

(c) Plans of circuit diagram of electrical system, showing 
load currents and ratings of all electrical equipment, 
types and sizes of cables, rating type and make of all 
protecting devices. 

(d) Arrangement plan and circuit diagram of switchboard. 

(e) General arrangement of control centre. 

(f) | Schematic diagrams of control panels. 

(g) Details of alarms and protection circuits. 


3.3.4 In addition, the following information is required for 

reference purposes: 

e Calculations of short circuit currents and main busbars, 
sub switchboard busbars and the secondary side of 
transformers. 


3.4 Lifts and ramps 


3.4.1 Structural aspects. The following plans are to be 

submitted for approval: 

(a) All main structural plans. 

(D) Details of sheaves and sheave supports. 

(c) Calculations clearly indicating the ratings, vehicle loads, 
wheel centres, tyre prints, working range and angles, 
design specification, weights and centres of gravity of 
the component parts. 

(d) Particulars of hydraulic rams and operating system, if 
fitted. 

(e) Reeving arrangements. 

(f) The size, construction, finish and certified breaking loads 
of ropes and chains. 

(g) The material specification for steels to be used in the 
construction. 

(h) Stowage arrangements. 


3.4.2 In addition to the foregoing the following informa- 

tion is required with respect to lifts: 

(a) Typical layout including car construction and guide 
rail details. 

(b) Typical entrances. 

(c) Loading door fire test certificate. 

(d) Works test certificates for motors. 

(e) Typical wiring and explanatory diagrams including safety 

devices. 


3.4.3 Mechanical, electrical and control aspects. Plans 
as listed in 3.3.3 and 3.3.4 are to be submitted. 
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Section 1.3 Additional calculations 
1 General 1.8.1 Where the derrick system incorporates novel 
features LR may require additional calculations or model testing 
2 Design criteria to be carried out. In such cases LR is wiling to undertake 
calculations for designers and to make recommendations for 
3 Swinging derrick systems model tests where required. 
4 Union purchase arrangements 1.8.2 Direct calculations using computer programs may 
be used as an alternative to the calculation procedures of this 
5 Derrick cranes and derricks of special design Chapter. Where programs other than those available from LR 
are employed, the assumptions made and the calculation 
6 Derrick booms procedures used are to be submitted for approval. Where 
calculations using these procedures are made, the results are 
7 Masts and derrick posts to be included with the plans submitted for approval. 
8 Fittings for masts and derrick booms 


O Section 1 


General 
1.1 Application 
1.1.1 The requirements of this Chapter are to be 


complied with in cases where Lloyd's Register (hereinafter 
referred to as LR) is requested to issue a Register of Ship's 
Cargo Gear and Lifting Appliances for derrick systems. 


1.1.2 Masts, derrick posts and similar supporting 
structures for cargo handling devices are classification items 
and are to comply with the relevant Sections of this Chapter 
whether or not LR is also requested to issue the Register of 
Ship's Cargo Gear and Lifting Appliances. See Pt 3, Ch 9,10 of 
the Rules and Regulations for the Classification of Ships 
(hereinafter referred to as the Rules for Ships). 


1.1.8 The requirements given in this Chapter are applicable 
to the following types of derrick system: 

e Swinging derricks. 

e Union purchase rigs. 

e Derrick cranes. 

Derricks of special design will be considered on the general 
basis of these requirements. 


1.1.4 Typical arrangements of swinging derrick systems 
are shown in Fig. 2.1.1 and Fig. 2.1.2. These arrangements 
are given for illustration only and to indicate the nomenclature 
used in the systems. 


1.2 Equivalents 


L21 Alternative arrangements or fittings which are 
considered to be equivalent to those specified in this Chapter 
will be accepted. 


1.2.2 International or national standards will be considered 
as an alternative basis for approval provided LR is satisfied 
that these are at least equivalent to the criteria specified in this 
Chapter. 


1.4 Information to be submitted 


1.4.1 The plans and information listed in Ch 1,3 are to be 
submitted for approval. 


1.4.2 It is recommended the information be presented in 
the form of a Cargo Gear Particulars Book and that a copy be 
placed on board the ship. See Ch 9,2.1. 


1.4.3 Plans of masts and derrick posts are required to be 
approved for classification purposes, and these plans together 
with a Rigging Plan and diagrams of forces are to be 
submitted in all cases, whether or not LR's Register of Ship's 
Cargo Gear and Lifting Appliances is to be issued. 


1.5 Materials 
19.1 Materials are to comply with the requirements of 
Chapter 8. 


1.5.2 Steel for masts, derrick posts and associated items 
included in the classification of the hull is to comply with the 
requirements of the Rules for the Manufacture, Testing and 
Certification of Materials (hereinafter referred to as the Rules for 
Materials). The grade of steel is to be as follows: 


Thickness 
in mm tx 20,5 


20,5 < t < 25,5 25,5<t<40 40<t 


Grade A/AH B/AH D/DH E/EH 


1.5.8 Steel for derrick booms and associated fittings is to 
comply with LR's requirements as in 1.5.2 or with an appropriate 
national standard approved by LR as suitable for the intended 
purpose. 


1.5.4 Steel castings and forgings are to be normalized or 
otherwise heat treated at a temperature and according to a 
method appropriate to the material and size of the item. Where 
fabricated items require to be heat treated, this is to be done 
after completion of all welding. The heat treatment is to be 
carried out in a properly constructed furnace with adequate 
temperature control. 


LLOYD’S REGISTER 


CODE FOR LIFTING APPLIANCES IN A MARINE ENVIRONMENT, July 2008 


Derrick Systems 


Chapter 2 


Section 1 


S*oo|gd pea] 
KnB Buima|s 


() 
Ureuo Pad j 


f 
AnB 1e1ue^eJg © 


» ii 


ANB 1e1ue^8Jgd 


[PAMS 


eseuound f 
ofJeo JAMO] 


yoo|q obeo 
peeu youq 


N 


yoo|q o£4eo ueds xoueq 


Speo| 1uBi| 10) sBu [eoidÁA] 


yoo|q pee, edo 
Buiddoi jeeu youq 


youlm Bulddo} o[: 


yoo|g pes] 
ueds jasy Yyolueq 


youlm Buriddoj OJ 


youlm obeo OL’ 


yoo|q peaj Jeuuni 
oe jasy youq 


Buy 


*oeu-esooD »oueg 


Jeuunu oep 
T7 


edoj ued 
S al 


apin6 1euunu ofue» 


ulooq youq 


yoo|q ueds peeu ISe 


VEz ‘Bld 


o1e|d o/e 
xoep An6 Buwe|s — — Ne 


ss 


aye|d »oep o1 uonoeuuco 
o^nisod Jeuyo 10 eppeus 


edo Buddo; 
Y 


»poig AnB "f d 
Buiwe[s 1940] 


Jeuuni of1e9 


^N 
yoo|q AnG 
Buiwe|s 


eyed eyep Jo dede 


aoe} ÁOXUO|A 


jsod xouep 
JO ISEN 


ulooq youq 


sumy pue 
ado 'sXoojgd sepnjoul 
‘sepyor) AnG Burmas xoueq 


ureuo An6 
Je1uo^eJg 


AnB 1e1u9^8Jgd E 
Sjuepued 
ÁnB Buime|S 


3 
" 
? 


yoo|q obeo 
peeu xoueq 


ex 
edo) ueds 7 2 "ad 
Buy eAe ueds peau Isen l| 


4 bh 


edoi ueds pextJ 


yoyeo Ajayes Jo1ue^aJd 


LLOYD’S REGISTER 


CODE FOR LIFTING APPLIANCES IN A MARINE ENVIRONMENT, July 2008 


Derrick Systems Chapter 2 


Section 1 


Mast head span 


Mast head span block 


Span tackle 


Cross trees 


Cargo runner 


Mast head span oo Dr 
Mast head cargo i 
runner lead block lead block NN 
Built-in sheave f CA Gerick head 


Slewing guy pendants 


Derrick head 
span block 


Mast or derrick post 
Span rope 


ba 
Lower 
cargo block 


Derrick boom 
Cargo runner 


Derrick heel span 
lead block 


Derrick heel cargo 
runner lead block 


Derrick slewing 
guy tackles 


Cargo slewing 
guy tackle 
Gooseneck and 
derrick heel assembly 


Fig. 2.1.2 Typical rig for heavy loads 


1.5.5 Cast, forged and fabricated items, are to be so H = the length of the mast, or derrick post measured 

designed and constructed as to minimize stress concentra- from the centre of the derrick heel pin to the centre 

tions. Fabricated items are to be designed to ensure good of the mast head span eye or equivalent position, in 

penetration of welds and adequate accessibility for non- metres 

destructive examination as necessary. S = the distance from the centre of the mast head span 
eye to the centre of the derrick head span eye, in 
metres 

1.6 Symbols and definitions W  - the load on the hook of the derrick system and 
usually to be taken as the safe working load of the 

1.6.1 The nomenclature adopted for the principal items System, in tonnes. 

comprising the derrick system is shown on Fig. 2.1.1 and 

Fig. 2.1.2. 1.6.3 Remaining symbols are defined as they occur. 


1.6.2 The following symbols are used throughout this 
Chapter: 
o, - the yield stress of the material under consideration, 
in N/mm? (kgf/mm?) 
o, - the ultimate tensile strength of the material under 
consideration, in N/mm? (kgf/mm?) 

L = the length of the derrick boom measured from the 
centre of the derrick heel pin to the centre of the 
derrick head span eye or equivalent position, in 
metres 
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ial Section 2 
Design criteria 


2.1 Operating range for derricks 


2.1.1 Calculations are to be made for derrick systems 
with the derrick booms at the maximum and minimum angles 
for which the system is to be certified. These angles are to be 
taken as follows: 
(a) Maximum angle to the horizontal: 
70° generally, but a greater angle may be specified. 
(D | Minimum angle to the horizontal: 
(i) SWL not exceeding 15 t: 
30? generally, but a lesser angle may be specified. 
In no case is the angle to be less than 15°. 
(ii) ^ SWL exceeding 15 t: 
30? generally, but a greater angle may be specified. 
In no case is the angle to be greater than 45°. 


2.1.2 The length of the derrick boom is to be such as to 
give adequate coverage of the cargo hatch and sufficient 
outreach beyond the ship's side, within the limiting angles 
given in 2.1.1. 


2.1.3 The lengths of derrick booms for union purchase 
Systems are to be sufficient to provide the coverage of the 
hatch and outreach beyond the ship's side as required by 
4.2.1. The angles of inclination of the booms are to remain 
within the limits given in 2.1.1. 


2.2 Inclination of the ship 


2.2.1 For swinging derrick and union purchase systems a 
basic angle of heel of 5? and a trim of 2? are assumed for the 
Ship. Provided these angles are not exceeded, they may, 
generally, be ignored in the calculation of forces and tensions 
in the derrick system and in the masts and derrick posts. 


2.2.2 The angles of heel and trim of the ship with its 
largest loaded derrick (or derricks if more than one can be 
used at one time) swung fully outboard are to be calculated. 
Where the calculation shows that the ship would have a 
greater angle of heel or trim than 5? or 2? respectively then the 
actual angles are to be taken into consideration. This 
calculation is NOT to be taken to mean that LR accepts 
responsibility for the stability of the ship. Stability is a matter to 
be agreed between the Builder, designer and Owner and may 
be subject to National Regulations. 


2.2.8 For derrick cranes a basic angle of heel of 5? and a 
trim of 2? by the bow and by the stern is, generally, to be 
included in the calculations. Greater or lesser angles may be 
specified, however, provided these angles are clearly stated in 
the certificates. 


2.3 Weight of boom and tackle 


2.8.1 The weight of the derrick boom and tackle is to be 
included in the calculations for all union purchase rigs and for 
swinging derricks and derrick cranes where the SWL exceeds 
15 t. Where available, the actual weight of the derrick boom 
and tackle is to be used. Alternatively an estimated value 
equal to 10 per cent of the SWL of the system when rigged as 
a swinging derrick or derrick crane is to be applied at the 
derrick boom head. 


2.4 Friction allowance 


2.4.1 For calculation purposes a combined allowance for 
sheave friction and wire stiffness is to be made as follows: 

° Blocks with plain or bushed sheaves 5 per cent. 
° Blocks with ball or roller sheaves 2 per cent. 


2.4.2 The appropriate percentage is to be applied 
accumulatively to the parts of the rope supporting the load. 
Coefficients for estimating the rope tension are given in 
Table 2.2.1 which should be read in association with 
Fig. 2.2.1. 


The load F is held 
on four parts of rope, 
therefore N = 4 


Cargo runner 
dead end 


The load P is held 
on six parts of rope, 
therefore N = 6 


Sheaves drawn different 
diameters for clarity 


Fig. 2.2.1 Coefficients of rope tension 


2.5 Factor of safety for ropes 


2.5.1 Wire ropes are to have a breaking load not less than 
the maximum tension in the rope multiplied by a factor 
obtained from Table 2.2.2. 


2.5.2 Fibre ropes used in derrick systems, where permitted, 
are to have a breaking load not less than the maximum 
tension in the rope multiplied by 8. 
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Table 2.2.2 Factors for wire ropes 


Item Factor 


(1) Running rigging: 
Cargo runner 104 
Span tackle (8,85 x SWL) + 1910 
Slewing guys but not greater than 5 nor less than 3 
Preventer guys 
Schooner guys 


(2) Standing rigging: 
Mast stays 


As for running rigging but need not 
exceed 3,5 


NOTE 

SWL is the safe working load of the derrick or derrick crane with 
which the rope is to be used. For standing rigging, SWL is the 
highest safe working load of any derrick or derrick crane 
supported by the mast. 


o Section 3 
Swinging derrick systems 


3.1 General 


9.1.1 A swinging derrick system comprises a derrick 
boom pivoted at its heel and supporting the load from a head 
fitting. The boom is raised or lowered (luffed) by means of a 
span rope between the boom head and a suitable fixed point 
usually a mast or derrick post. The boom is moved laterally 
(slewed) by guy ropes attached at the boom head. 


3.1.2 Swinging derricks may be divided into two categories: 
(a) Light derricks, having a safe working load of 15 t or less. 
(D) | Heavy derricks having a safe working load exceeding 15 t. 


3.2 Operating conditions 


3.2.1 Calculations are to be made with the derrick boom 
at its lowest and highest operating angles to the horizontal, 
subject to the requirements of 2.1.1. 


3.2.2 Where more than one arrangement of rig is 
proposed for the derrick, calculations are to be made for each 
arrangement. 


3.3 Force diagrams and calculations 


3.3.1 Where force diagrams are prepared, the vertical 
load at the derrick boom head is to be taken as the SWL of 
the rig plus an allowance for the weight of the boom and 
tackle as required by 2.3. 


3.3.2 The tension in the cargo runner is to be calculated 
using the factors given in Table 2.2.1 for the appropriate 
friction allowance for the blocks and number of parts of the 
runner in each section of the purchase. 


3.3.3 Using this information, a polygon of forces may be 
drawn and the resultant force in the span tackle and thrust in 
the derrick boom determined. 


3.3.4 A typical set of force diagrams is shown in Fig. 2.3.1. 


Maximum resultant = 


W x (1 + Po hoisting) x ,/1+sina =21,32t 
2 


Assume / part tackle for this 
. example, therefore N = 7 


F x Fo hoisting 
=4,78t 


Assumed 5 part tackle | 
for this example, 
therefore N = 5 


i 8,50t 
Resultant 
for block 


W assumed to be 20 t 
for this example 


Friction assumed 
to be 5 per cent 


2,0 t half of 


boom weight 


Fig. 2.3.1 
Typical calculation of forces in the derrick system 


3.3.5 Where the cargo runner is parallel to the span 
tackle between the boom head and mast head, the tension in 
the runner provides partial support for the system. This force, 
called the ‘span relief’ is deducted from the total span force in 
order to determine the load in the span tackle. Consequently, 
in order to find the maximum load in the span tackle, the 
System is to be considered in lowering operation and the span 
relief is W x P» lowering. All other forces in the rig are to be 
calculated for the hoisting operation. 


3.3.6 The required breaking load of each rope is found by 
multiplying the maximum calculated tension by the appropriate 
factor of safety from Table 2.2.2. 
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3.3.7 The resultant loads in each of the blocks in the rig 
may be determined by drawing the appropriate polygons of 
forces as shown in Fig. 2.3.1. 


3.3.8 The resultant forces in the system may be determined 
by direct calculation as an alternative to the preparation of 
force diagrams. 


3.3.9 Fittings, loose gear and ropes are to comply with 
the requirements of Chapter 6. 


E3 Section 4 
Union purchase arrangements 


4.1 General 


4.1.1 Where the derricks are arranged for operation in 
union purchase the maximum resultant loads in the system 
are to be determined in accordance with the requirements of 
this Section. 


4.1.2 The scantlings and arrangements of the derrick 
system are to be determined for union purchase operation 
and for operation as single slewing derricks. Each part of the 
rig is to be suitable for the most severe loading to which it may 
be subjected. 


4.1.8 The union purchase rig is, generally, to be designed 
so that operation is possible on either side of the ship. A 
typical rig is shown in Fig. 2.4.1. 


4.1.4 Union purchase rigs may be designed on the basis 
of either: 

(à minimum headroom below the triangle plate; or 

(D) maximum included angle between the cargo runners. 


4.1.5 The following criteria are to be complied with at all 

times: 

(a) Minimum operating angle of either derrick is to be not 
less than 15? to the horizontal, and it is recommended 
this angle is not less than 30°. 

(b) Minimum headroom to the triangle plate is to be not less 
than 4,0 m where the SWL(U) of the rig does not exceed 
2,0 t, or 5,0 m for higher values of SWL(U). 

(c) The maximum included angle between the cargo runners 
is not to exceed 12°. 

(d) The outreach beyond the midship breadth of the ship is 
to be not less than 4,0 m. 


4.1.6 The minimum headroom is defined as the least 
vertical distance, at any stage in the operating cycle of the rig, 
from the highest point of the ship's deck structure (usually the 
top of the hatch coaming or the ship side bulwark or rails) to 
the centre of the triangle plate. 


4.2 Working range of the rig 
4.2.1 The derrick booms are to be of sufficient length and 


to be so positioned as to cover the required working area of 
the hatch while complying with the criteria given in 4.1.5. 


4.2.2 For this purpose the booms are to be such that the 
boom heads may be located at the positions listed in 
Table 2.4.1. These arrangements are illustrated in Fig. 2.4.2(a) 
and (b) for hatches with one pair and two pairs of derricks 
respectively. 


Table 2.4.1 Boom head positions for union 


purchase calculations 


Number of pairs of 
Boom and booms at the hatch 
direction 


One Two 


Dimension, in metres 


Outboard boom: 
Transverse 4 4 
Longitudinal 0,25/,, 0,20/,, 
Inboard boom: 
Case! Transverse à 1 1 
Longitudinal i 0,75/, 0,671 
Case2 Transverse j 0,256), 0,256, 
Longitudinal i 0,375/,  0,33/, 


NOTES 
For illustration of positions and symbols used, see Fig. 2.4.2. 
Case 2 is applicable to operation in the maximum included 
angle mode only. 
J, and by are defined as the length and breadth respectively 
of the hatch openings, in metres. 


4.2.3 Calculations of the forces and resultant loads in the 
system are to be made as follows: 
(a) Based on maximum headroom: 
Outboard boom, see Table 2.4.1. 
Inboard boom, see Table 2.4.1, Case 1. 
(b Based on maximum included runner angle: 
Outboard boom, see Table 2.4.1. 
Inboard boom, see Table 2.4.1, Cases 1 and 2 (that 
is, two calculations are required). 


4.2.4 Where, at the request of the Owner, the rig is to 
operate over a working range different from that given in 4.2.2, 
including instances where the rig is designed for use in one 
fixed position only, calculations are to be made for the extreme 
positions of the specified range. The boom positions are to be 
clearly defined in the Register of Ship's Cargo Gear and Lifting 
Appliances. In all instances the arrangement is to comply with 
the limiting criteria given in 4.1.5. 


4.2.5 It may be assumed that the maximum forces will be 
associated with the extreme positions of the rig. Intermediate 
positions within the working range need not, in general, be 
examined. 


4.2.6 The derrick booms are to be restrained by the use 
of preventer guys which are to be attached to eyeplates at the 
boom head or looped over the boom. The slewing guys are to 
be slackened off once the rig is set up and only the preventer 
guys are to be taken into account in the calculation of forces 
in the rig. 
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ey 
Span rope / 


Boon head guy or schooner guy 


Inboard 
[C cargo runner 


Span rope 


Preventer 
guy 


Slewing guy | Outboard cargo runner 


Cargo triangle plate 


Cargo hook 


Stevedore's 
slings — 
Preventer guy 
EL E 


(lle 
— ELI Slewing guy pendant 


Slewing guy tackle 


2) Bulwark stays or brackets 
Pm in way of guy eye plates 


EE or rais 


Fig. 2.4.1 Typical union purchase rig 


4.2.7 It is recommended that the deck eyeplate for the 4.3 Calculation of forces 

preventer to the inboard derrick should be approximately 

abreast the derrick head. The eyeplate for the preventer to the 4.3.1 The dimensions and other particulars required for 
outboard derrick is to be positioned so as to obviate the risk the calculation of forces in the rig are indicated in Fig. 2.4.3. 
of jack-knifing, see Fig. 2.4.5, and to avoid excessive guy 

tension. 


4.2.8 The boom heads are to be connected by a boom 
head or schooner guy, the safe working load of which is to be 
as required by 8.4.6. Alternative arrangements will be 
considered. 
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4.3.4 Where a diagram of the character shown in 
Outward boom . Fig. 2.4.5 is obtained, that is where the diagram does not 'close', 
the boom is in danger of jack-knifing. The boom will be in 
danger of jack-knifing if the total vertical load is less than (span 
tension x tan a), where a is the angle of the boom to the 
horizontal. Where this situation arises the eyeplates for the 
preventer guys are to be repositioned. In general, it is 
recommended that the position of the guy eyeplate for the 
Cof ship 35. i outboard boom is such that the load due to the vertical 
components of the runner and guy forces (but not the boom 
weight) is at least equal to span tension x tan a. 


Half breadth of 
ship amidships 


Inboard boom 
4.3.5 As an alternative to the graphical procedure, the 


(a) One pair of derricks at hatch forces in the rig may be determined by direct calculation. 


Outward boom 


| Half breadth of 
ship amidships 


G of ship 


(b) Two pairs of derricks at hatch 


Z 
r Working range in way of hatch 
A 


Fig. 2.4.2 Positions of derricks for union purchase 


4.3.2 Where the forces are to be determined by the 

construction of force diagrams it is recommended that the 

following procedure be adopted, corresponding to the parts of 

the typical diagrams as labelled in Fig. 2.4.4: 

(a) Projected plan of the rig. 

(D) True side elevations of the derrick booms. 

(c) Lines of the cargo runners at the minimum headroom 
position. 


4.3.3 The force diagrams may be constructed on these 
geometrical diagrams as follows. For illustration, values 
corresponding to a unit load on the rig are shown on Fig. 2.4.4. 
(a) The runner tensions and components of tension at the 
boom heads are determined from Fig. 2.4.4(c). 

(b) The horizontal component of runner tension is marked 

off and the horizontal components of boom thrust and of 

guy tension are derived from Fig. 2.4.4(a). 

(c) The vertical component of boom thrust and the guy 

tension may now be determined, see Fig. 2.4.4(a). 

(d) The compression in the boom and the tension in the 
span rope are determined from Fig. 2.4.4(d) using the 
horizontal component of boom thrust and the total of the 
vertical forces, which are: 

e Vertical component of runner tension, as in (a). 
e Vertical component of guy tension, as in (C). 
e = Weight of boom and tackle, see 2.3.1. 
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Eye plate for 


Vertical distances above datum level are positive am guy 


Vertical distances below datum level are negative 


H- 
From heel 
pin to 
span eye 


Eye plate for 
main guy & —— 


Datum level 


SWL of runner.......................sss 
N is to be measured at half length of hatch 
N may be above or below datum level . 


Hatch No No. of available booms 


Is hatch forward or aft of 
mast or derrick post?................... 


Inboard boom 
Half bredth of 
ship amidships Distance guy eyes 
from datum level 


Outboard boom 


Fig. 2.4.3 Typical data sheet 
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Lim|ting Load (1t) 
headroom 


Hatch or bulwark 


(c) 


Fig. 2.4.4 Typical union purchase calculations 
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Qa 


ne Negative load on span 


Fig. 2.4.5 
Form of diagram when beam is in danger of 
jack-knifing 


LJ Section 5 
Derrick cranes and derricks of 
special design 


5.1 General 


5.1.1 In general, a derrick crane may be described as a 

conventional derrick fitted with one of the following modifica- 

tions: 

(a) Twin span tackles so designed that the derrick can be 
slewed without the use of separate guys. 

(D) A system for topping (luffing) the derrick boom other than 
by means of span ropes. 

(c) The cargo and/or the span winches built into the derrick 
boom and moving with it. 

(d) A system for slewing the derrick boom by applying a 
torque to a slew ring or trunnion. 

Where more than one of the above modifications is fitted the 

System will, normally, be considered as a deck crane and the 

requirements of Chapter 3 will apply. 


5.2 Derricks of special design but not designated as 
derrick cranes are to comply with the requirements of this 
Section in so far as they are applicable. 


5.1.3 Attention is drawn to the fact that many of the 
designs and variations of design incorporated in derrick 
cranes and special derrick systems incorporate patent 
features. 


5.1.4 Derrick cranes and derricks of special design are to 
be examined for the operating range and angles of inclination 
of the ship as specified in Section 2. Force diagrams or 
calculations are to be prepared as required by Section 3. 
More detailed calculations may, however, be required to 
support proposals for unusual systems. 


5.2 Twin span tackles 


5.2.1 Twin span tackles are to include: 

(a) Two separate span tackles each attached to the head of 
the boom, directly or via outriggers, and operated by 
independent winches. 

(D) Two span tackles led to a topping winch and a slewing 
winch. The topping winch shortens equally on both 
spans and the slewing winch shortens one span while 
paying out the other, see Fig. 2.5.1. 

The two sections of the tackles may be attached to the cross 
trees of a mast or they may be fitted to two separate derrick 
posts. Where two separate posts are used, the boom is 
sometimes arranged so that it can pass through the vertical 
position between the posts and so be available to work 
hatches both forward and aft of the posts. 


QO O 
Span winch or CDD) 


topping winch 


Fig. 2.5.1 Span tackles with winch 


5.2.2 Where twin span tackles are fitted they are to be so 
arranged that the minimum distance of the span tackle from the 
vertical through the boom gooseneck is not less than one-ninth 
of the boom length. This distance is to be measured horizontally 
at right angles to the line of action of the span tackle, or section 
of span tackle under consideration, see Fig. 2.5.2. This minimum 
separation can be achieved by one or more of the following 
means: 


12 
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Fixed otrigger on boom 


Minimum separation 
0,11 boom length 


Hinged outrigger 
on cross trees 


Mast head span eye 
arranged to set a limit 
to boom slewing angle 


Derrick post 


Minimum separation 
0,11 boom length 


Derrick post 


Fig. 2.5.2 Minimum separation 


a) by limiting the slewing angle of the boom; or 

(b) by fitting outriggers to the boom head; or 

(c) by fitting hinged or fixed outriggers, or their equivalent; to 
the derrick posts, mast house or cross tree; or 

(d) by a combination of one or more of the above. 


5.2.8 Alternatively the stability of the system may be 
demonstrated by calculation or by model tests. 


5.2.4 Where the slewing angle of the boom is to be 
restricted this can be done by moving the position of the mast 
head span eyeplate away from the transverse plane through 
the gooseneck into a position that will be vertically above the 
derrick boom when the boom is in its limiting position. 
Alternatively limit switches may be instaled to provide 
automatic cut-out of the slewing system. Limiting the slewing 
angle of the boom by means of a stop fitted to the boom heel 
or by allowing the boom to come up against a shroud or other 
obstruction cannot normally be recommended as these 
methods tend to induce large transverse bending moments in 
the boom or to cause local indentations and consequential 
failure of the boom tube. 


5.2.5 In general, where twin span tackles are fitted the 
strength of each is to be sufficient to support the boom plus 
the safe working load in the boom's fully outboard position. 
Where, however, it can be shown that it is not possible for 
either span tackle to become slack in service, the strength of 
each tackle may be based on the maximum calculated span 
tension but is to be taken as not less than two-thirds of the 
total span tension. Calculations in this respect are to be 
submitted by the manufacturer of the derrick crane. 


5.2.6 Where the derrick boom is fitted with a cross-head 
and the span tackles are each connected by strops to both 
ends of the crosshead, then the required breaking load of 
each of the strops may be based upon 80 per cent of the 
maximum load in the span tackle. 


5.8 Slewing guys 


5.3.1 Slewing guys may be fitted in addition to twin span 

tackles and may take any one of the following forms: 

(a) Guys of the normal type. 

(b) Guys which are so rigged that topping the boom will not 
alter the transverse position of the boom head relative to 
the centreline of the ship. 

(c) One or more bights of the span wire led down from the 
boom head span block, round a block at deck or 
bulwark level and back up to the boom head span block 
again. 


5:3:2 Where a guy is led from an eyeplate on the deck 
around a block at the boom head and then to an eyeplate on 
the mast, a calculation or diagram of forces is to be prepared 
with the boom in its highest working position in order to check 
that the boom is not liable to jack-knife. 


5.8.8 The required safe working load of the slewing guys 
of normal type are to be determined from 8.4 on the basis of 
the SWL of the derrick system. Where a derrick crane is of the 
type described in 5.1.1(c) the nominal SWL for this purpose is 
to be increased by 25 per cent. 


5.4 Derrick booms 


5.4.1 The scantlings of derrick booms are, generally, to 
be determined in accordance with Section 6. 
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ima] Section 6 
Derrick booms 


6.1 General 


6.1.1 The requirements of this Section are applicable to 

the following types of tubular derrick boom: 

(a) Parallel boom. A boom which is of uniform diameter 
and thickness over its full length. 

(D Tapered boom. A boom which has a mid-section of 
uniform diameter and thickness welded to tapered end 
sections. 

(c) Stepped boom. A boom which has a mid-section of 
uniform diameter and thickness reducing towards the 
ends in one or more steps. The change of section may 
be obtained by cressed, lapped or stepped construction. 


6.1.2 Proportions for tapered and stepped derrick booms 
are illustrated in Fig. 2.6.1. Alternative arrangements will, 
however, be accepted where it can be shown that the 
resulting strength of the boom is adequate. Derricks of 
unusual design or incorporating special features will be 
considered on the general basis of these requirements. 


1, = 0,36/ minimum 


Tapered 


Cressing and shrink fit lap joint Cressing 


Welded lap joint 


14 = 0,367 minimum 


maximum maximum 


Cressed/lapped 


Welded ring step 


0,7d 
E 
yd 


| 
l4 = 0,86/ minimum 0,17 


maximum maximum 


Stepped 


Fig. 2.6.1 Forms of booms 


6.1.3 The scantlings of derrick booms are to be 
determined on the basis of the axial thrust and the maximum 
combination of bending moments applied to the boom, as 
derived from the force diagrams and calculations for the 
derrick system. 


6.1.4 Steel for derrick booms is to comply with the 
requirements of 1.5.3. Derrick booms intended for a SWL of 
60 t or more are to be suitably heat treated after welding 
where considered necessary. For mild steel booms this may 
normally be confined to the region of highly loaded welded 
connections. The requirements for higher tensile steel booms 
will depend on the materials specification. 


6.2 Determination of forces 


6.2.1 The axial thrust in the derrick boom is to be 
determined from the force diagrams or calculations of forces 
for the derrick system, see Sections 3, 4 and 5. 


6.2.2 The bending moments acting on the boom are to 
be calculated for conditions with the boom in its lowest and its 
highest working positions. 


6.2.8 The determination of vertical end bending moments 
for typical derrick head arrangements is illustrated in 
Fig. 2.6.2. The bending moment is to be calculated about the 
point of intersection of the axis of the boom with the line 
joining the points of action of the cargo and span loads, and 
may be taken as reducing linearly from this point to zero at the 
derrick heel. 


6.2.4 For built-in sheaves, where the sheave pin inter- 
sects the axis of the boom, the value of h is to be taken as 
zero. 


6.2.5 Horizontal bending moments arising from slewing 
or preventer guys attached to the derrick boom head may, 
generally, be neglected. 


6.2.6 Where the derrick is fitted with a crosshead or 
outrigger, consideration is to be given to the bending and 
torsional moments which may arise where the span force is 
not equally distributed between the span tackles. In general, 
the boom is to be designed to resist the bending moments 
induced when supported by one span tackle only. 


6.3 Boom scantlings 


6.3.1 The following symbols are used in this sub-Section: 
d = external diameter of the boom in the mid length 
region, in mm 
l1 = overall length of the derrick boom, in mm 
1, = length of the parallel part of the boom, in mm 
= effective radius of gyration of the boom, in mm 
t = wall thickness of the boom in the mid length region, 
in mm 
A = cross-sectional area of material of the boom in the 
mid length region, in mm? 
Ae = cross-sectional area of material of the boom at the 
boom head, in mm? 
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| 


-—— 
l 
| 


Cargo load 


force A Cargo load 


| 
force A 


End moment = Rp x hy — Ha x ho End moment = Rg x hy - Rg x ho - R4 x hg - R4 X h4 


Cargo load | 
force A 


End moment = Rə x hy + R4 xhg -R3 xh -Rs xh4 


Fig. 2.6.2 Determination of end bending moment 


I = moment of inertia of the boom in the mid length 6.3.3 The wall thickness of the boom at mid length is to 
region, in mm^ be not less than: 

I, = moment of inertia of the boom at the head, in mm^ d 

Z = section modulus of the boom in the mid length Pow z "m 


region, in mm? 
Ze = section modulus of the boom at the boom head, in 
mms 


6.3.2 The slenderness ratio i of the boom is not to 6.3.4 The moment of inertia at the derrick head, Te, is to 
r be not less than 0,407. 


The wall thickness at ends is to be such that the cross- 
sectional area of material is not less than 0,75A. 


exceed 180. It is recommended that the slenderness ratio be 
less than 150. 
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6.3.5 Where the derrick boom is tapered or stepped an 
effective radius of gyration, r, is to be determined from: 


r 2A £L mm 
A 
where 
l 
c = 047 «0,330 « 0,5 NU. + T (0,62 + VU — 1,62u) 
y agii 
I 


Where 1, is greater than 0,5/ the value of c is to be obtained 
by interpolation between c calculated for /, = 0,5/ and c = 1 
at L = 0,8l. 


6.3.6 The bending moment acting on the boom is to be 
taken as: 
(a) At mid length, the sum of: 
(i) The self-weight bending moment, taken as: 
Mew = 9,30 x 10-6 A 12 Nmm 
(i) ^ One half the applied bending moment in the vertical 
plane acting at the boom head. 
(D) At the boom head: 
The applied bending moment in the vertical plane, 
see 2.3.1 and 6.2.3. 


6.3.7 Where significant horizontal bending moments are 
likely to be applied to the boom they are to be taken into 
account in the calculation. 


6.3.8 The critical stress, c, in N/mm? for the derrick boom 
is to be determined from: 
oy + (1 +n) Se 


Oc = 2 
oy + (1 +n) oey? 1,2M 
[2 Ju) 
where 

n = 0,003 4 

; 

2 

Oe = GE N/mm? 


FAV. 
(7) 
= 2,06 x 10° N/mm? for steel 


E 
M =the vector sum of applied bending moments, 
in N mm, derived from 6.3.6(a) or (b) and 6.3.7. 


6.3.9 The maximum allowable thrust, 7, in the boom is to 
be determined from the critical stress and a factor of safety, F, 
such that: 


oc A 

o; = ——* x10 tonnes 

where 

Ay, = the cross-sectional area of material at the section 

under consideration, in mm? 
F -() at mid length 
1,85 + ( 90 ) but 2,333 « F « 3,85 
35 + T 


(i) at ends 1,85 

(iii) at intermediate positions: 
by parabolic interpolation between the values 
at mid-length and at the boom head. 


6.3.10 Where T lies between 10 and 160 tonnes, the value 
T for the mid length region may be determined from: 


154,75 x 105 - o, A 
= ( ) + 1892 x 104 o, A- 


3,7 x 104 


| 154,75 x 105 - o, A 


use ] tonnes 
X 


6.3.11 For the purpose of making a first approximation to 
the required scantlings for a boom, thrust coefficients are 
tabulated in Tables 2.6.1 and 2.6.2. The maximum allowable 
thrust, before making allowance for applied bending moments, 
is approximately: 


Thrust = (t — 1,5) x coefficient tonnes 


Having selected a suitable boom diameter and wall thickness, 
the allowable thrust, taking account of applied bending 
moment, is to be determined in accordance with the method 
given above. 


6.4 Construction details 


6.4.1 In way of head and heel fittings, the wall thickness 
is to be not less than 5,0 mm or 0,025 of the tube diameter at 
that point, whichever is the greater. Proposals to fit stiffening 
in lieu of increased plate thickness to meet this requirement 
will be considered. 


6.4.2 Where internal access for welding of the derrick 
tube is impracticable, backing bars of thickness not less than 
4 mm are to be fitted in way of butt welds, or alternative 
means of obtaining full penetration welds are to be agreed. 


6.4.8 Lap joints are to be not less than half the boom 
diameter at that point in extent. Where the lap is welded, this 
is to be achieved by slot welds of at least 75 mm length and 
twice the boom wall thickness (but not less than 25 mm) in 
breadth. Where step joints are adopted the inner tube is to 
extend into the outer tube a distance of not less than the 
diameter of the outer tube or 450 mm, whichever is the 
lesser. The end of the inner tube is to be stiffened by a steel 
ring not less than 40 mm in width and of thickness sufficient 
to give a sliding fit within the outer tube, see Fig. 2.6.3. 


6.4.4 Welds are to be sound, uniform and substantially 
free from defects. The throat thickness of fillet welds on 
lapped joints is to be not less than 0,7 times the thickness of 
the inner plate forming the joint. 


6.4.5 Derrick booms are to be sealed to minimize 
corrosion to their internal surfaces. Where practicable, derrick 
booms are to be painted internally or otherwise treated to 
reduce corrosion, after the completion of all welding. 
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Table 2.6.1 Boom thrust coefficients (mild steel c, = 235 N/mm?) 


Boom Boom length, in meters 
diameter, 
in mm 12,0 13,5 15,0 


152,4 
159,0 
165,1 


168,3 1 0,91 
177,8 1,07 
193,7 ; 1,39 


219,1 2,05 
244,5 2,87 2,19 
267,0 | 3,72 2,88 


273,0 | 3,96 3,09 
298,5 5,05 4,05 
323,9 6,21 5,12 


355,6 7,01 6,57 
368,0 8,30 7,16 
406,4 10,15 9,03 


419,0 10,76 9,65 8,47 
457,2 12,60 11,55 10,39 
508,0 15,03 14,06 12,96 


558,8 17,46 16,55 15,52 
609,6 19,53 18,81 18,02 


NOTE 
Intermediate values may be obtained by interpolation but extrapolation is not permitted. 


Table 2.6.2 Boom thrust coefficients (high tensile steel c, = 355 N/mm?) 


Boom Boom length, in meters 
diameter, 
in mm 6,0 13,5 15,0 


152,4 1,56 
159,0 1,80 
165,1 2,04 


168,3 2,17 = 
177,8 2,61 - 
193,7 3,45 0,88 


219,1 5,05 1,28 1 — 
244,5 6,88 | 1,87 1,16 
267,0 8,60 | 2,53 ; 1,57 


273,0 9,07 | 2,74 1,69 
298,5 11,05 3,74 2,31 
323,9 13,00 4,97 3,08 


355,6 15,44 6,82 4,28 
368,0 16,34 7,63 4,83 
406,4 18,96 10,41 6,83 


419,0 19,73 11,39 7,57 
457,2 22,03 14,51 10,09 
508,0 25,04 | 18,64 13,93 


558,8 28,02 | 22,20 18,08 
609,6 30,97 25,64 21,68 


NOTE 
Intermediate values may be obtained by interpolation but extrapolation is not permitted. 
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Cressed and shrunk fit lap Fully welded lap 


minimum 


Edge turned in and welded Welded ring 


et 40 mm minimum 


Equal to tube diameter 
but need not exceed 
450 mm 


Fig. 2.6.3 Steps and joints in booms 


6.4.6 Derrick boom crossheads, brackets for cargo 
runner and span tackle blocks and similar structures are to be 
of such a design that the combined stress does not exceed 
0,566,. 


Ej Section 7 
Masts and derrick posts 


7.1 General 


7.1.1 The scantlings of masts and derrick posts intended 
to support derrick booms and similar lifting appliances are to 
be determined from the highest combination of stresses 
expected to arise when the gear is used in its most severe 
operating condition. Materials are to comply with 1.5.2. 


7.1.2 The requirements of this Section apply to stayed or 
unstayed single masts of conventional design. The term mast 
is used to include derrick post, king post or similar structure. 


7.1.3 Calculations are to be made with the derrick booms 
at the operating position which results in the maximum 
stresses on the mast. For masts supporting derricks, angles 
of heel and trim of the ship in this condition of less than 5? and 
2° respectively may be ignored. Where these angles are 
exceeded, and in all cases where the mast supports derrick 
cranes or derricks of special design the actual angles are to 
be taken into account in calculating the stresses in the mast. 


7.1.4 The angle of heel, y, of the ship is to be calculated 
for the specified condition of loading using the applicable 
stability data or may be approximated from: 
57,3 x X (SWL x Lever) 
Displacement x GM 


degrees 


where 


SWL = the safe working load of each derrick 

operating simultaneously, in tonnes 

Lever = the corresponding distance of the load on 

that derrick from the centreline of the ship, 

in metres 

Displacement = the lightweight plus 50 per cent of the 

deadweight of the ship, in tonnes 

GM = the transverse metacentric height of the 
ship in that condition, before lifting the 
load, in metres. 


TFA Direct calculation procedures may be accepted as 
an alternative to the methods indicated in this Section. 


7.1.6 Special consideration on the general basis of these 
requirements will be given to the scantlings and arrangements 
where: 

(a) The mast is of portal, bipod, lattice or other less common 
design, or is supported by rigid stays capable of being 
loaded in compression. 

(b) Significant forces other than those resulting from cargo 
gear loads will be acting on the mast. 


7.1.7 In such cases fully detailed stress calculations are 

to be submitted and these calculations are to take account of: 

(a) All horizontal, vertical and torsional forces. 

(D) Deflections of the structure. 

(c) Variations in the moment of inertia of the parts of the 
structure. 

(d) The effects of outriggers and similar structures. 

(e) Elasticity and sag in stays, where fitted. 


7.1.8 A stayed mast is one that is supported wholly or 
partly by one or more stays. The term 'stay' includes shrouds, 
forestays, backstays and similar supports. Where a stayed 
mast is so designed that the stays are only required to be set 
up when loads exceeding a specified value are to be lifted, this 
fact is to be clearly indicated on: 

e The plans submitted for approval. 

e The cargo gear certificates. 

e The cargo gear particulars book. 

° The mast itself. 


7.1.9 The length of the mast, /, is to be measured from 
the uppermost deck or supporting deckhouse through which 
it passes. Arrangements where a deckhouse is specifically 
designed to give no effective support to the mast in either the 
transverse or the longitudinal directions will be specially 
considered. 


7.1.10 | The minimum outside dimensions of the mast at the 


level of the supporting deck is to be not less than = . This 


dimension is to be maintained up to the level of the gooseneck 
fitting where this is entirely supported by the mast. 
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7.1.11 Where the mast is fitted with stays the outside least 
dimension of the mast at a point midway between the 
supporting deck and the lowermost stay is to be not less than 


a but consideration will be given to reduce dimensions 


where it can be shown that no danger of crippling exists under 
service conditions of combined thrust, bending moment and 
torque. 


7.1.12 | The wall thickness of the mast is to be not less than 
the greatest of the applicable values determined from 
Table 2.7.1. 


Table 2.7.1 Minimum thickness of mast plating 


Item Minimum thickness, in mm 


2 d.a oy dYa. 
850«2xSWL 9 Joo ?' 


Curved plates 0,3 


bya 9y 


220 + 2 x SWL 9" 


Flat plates 0,32 


NOTES 
1. Where: 
SWL the safe working load of the largest derrick operating 
on the mast, in tonnes 
d maximum outside diameter of the mast at the 
position under consideration, in mm. Where the 
mast is not circular, d is to be taken as the 
maximum diameter of the circle of which the plate 
forms a part 
width of flat plate, in mm, but is to be taken as not 
less than 60 per cent of the width of the mast at 
that point measured parallel to the flat plate 
actual total stress at that point 


maximum allowable stress 


a the ratio 


2. Where stiffeners are fitted, b may be taken as the mean 
spacing of stiffeners. The required scantlings of the stiffeners 
to resist instability under end loading will be considered. 


7.2 Symbols 


7.2.1 The symbols used throughout this Section are 
defined in 1.6.2. 


7.3 Loading and allowable stresses 


7.3.1 Calculations are to be made for the least favourable 
combinations of loading which may be imposed by the derrick 
systems. The following combinations are, generally, to be 
considered: 
(a) Swinging derrick systems and derrick cranes: 
(i) For mast with one or two derricks. 
One or both derricks plumbing one hatch. 
One or both derricks slewed outboard on one side 
of the ship. 
(i) | For mast with three or more derricks. 
Two derricks plumbing one hatch. 
Two derricks slewed outboard on one side of the 
ship. 


(iii) | For mast with a heavy derrick fitted. 
The heavy derrick plumbing the hatch. 
The heavy derrick slewed outboard. 
(b) Union purchase systems: 
(i) One pair of derricks plumbing one hatch. 
(i) | One pair (or two pairs if fitted) of derricks with the 
load outboard on one side of the ship. 


7.3.2 Where any other combination of operating derricks 
iS proposed or where it is possible for the greatest stresses to 
arise at other positions of the derricks, the resultant loads are 
to be considered. 


7373 The effects of wind, ice and the normal motion of a 
ship in a seaway may, generally, be ignored in the calculations. 


7.3.4 Where it is intended to operate the derrick system in 
a specified service category, see Ch 1,4, the resulting additional 
forces imposed on the system will be specially considered. 


7.3.5 The maximum allowable combined bending and 
direct stress is not to exceed the value given in Table 2.7.2. 
The maximum allowable shear stress is not to exceed 
0,58 times the value given in Table 2.7.2. 


Table 2.7.2 Allowable stresses in masts 


Item Allowable stress, in N/mm? 


Stayed mast: 

SWL x 10t 0,50, 

SWL > 60t 0,6250% 

10 < SWL < 60t by interpolation 


Unstayed mast: 

SWL x 10t 0,556, 

SWL > 60t 0,6750% 

10 < SWL < 60t by interpolation 


Cross trees, outriggers, etc: 
SWL< 10t 0,550 
0,6750% 


SWL > 60t 
10 < SWL < 60t by interpolation 


Mast under steady load 0,6250y 


Mast of controlled design 
with SWL > 60 t 0,836, 


NOTES 
SWL for masts is to be taken as that of the largest derrick 
operating on the mast. 
SWL for cross trees, outriggers, etc., is to be taken as that of 
the largest derrick actually supported by the cross tree. 
Masts designed solely for the purpose of supporting conveyor 
belt arms, grain suction tubes and similar items are 
considered to be working under steady load. 
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7.3.6 For masts of controlled design, where it is proposed 

to adopt the maximum stress value of 0,830, permitted by 

item (5) of Table 2.7.2, the following requirements are to be 

met: 

(a) A detailed stress calculation is to be made. 

(D) All scantlings are to be based on the guaranteed mini- 
mum thickness of the materials used. 

(c) Full account is taken in the calculations of heel and trim 
of the self-weight of the gear, including guys. 

(d) The effect of any guy tension which could occur in 
operation is to be included. 

(e) Means are to be provided for controlling the tension in 
the stays, if fitted. 

( The mast, fittings and loose gear are to be manufactured 
to high engineering standards. 


7.4 Stress calculations - Unstayed masts 


7.4.1 The forces imposed on the mast by the cargo 
runner, span tackle and gooseneck are to be determined from 
the force diagrams or calculations prepared in accordance 
with Section 2. The resulting stresses in the mast are to be 
calculated taking into account the effect of any offsets in the 
lines of action of the forces. 


7.4.2 The total stress (o;) at any particular location is to be 
taken as: 
o. = [65 + 092 + 332] 2. N/mm2 
where 
og = the bending stress at that location due to the 
bending moments acting on the mast 
c = the direct compressive stress at that location due to 
the vertical components of force. In general, the 
weight of the mast and cross trees may be ignored 
in this calculation 
q = the shear stress due to torque in the mast. The 
effect of torque need only be considered where 
cross trees are fitted. 


7.4.8 The total stress is to be determined at each change 
of plate thickness or other change of section along the mast. 
It is recommended that a plot or table of stress to a base of 
mast length be prepared. At no point is o, to be greater than 
the allowable stress determined from 7.3.5. 


7.5 Stress calculations - Stayed masts 


7.5.1 Calculations are to be prepared for the conditions 
with the derrick operating parallel to the centreline of the ship 
and when slewed to the most outboard operating position. 
Other positions are to be examined where the arrangement of 
stays is such that higher stresses can be expected in the sys- 
tem. 


7.5.2 The forces acting on the mast resulting from the 
cargo runner, span tackle and gooseneck are to be 
determined from the force diagrams or calculations prepared 
in accordance with Section 2. Where cross trees are fitted or 
where the vertical separation of the highest and lowest points 
of attachment of the mast head span cargo lead blocks and 
the stays exceed 0,1 m the calculations of forces will be 
specially considered. A fully detailed direct calculation may be 
required. 


7.5.3 In the absence of stays the mast will deflect under 
the influence of the imposed forces. Where stays are fitted 
they will extend under tension, the amount of elongation being 
related to the deflection of the mast at the point of attachment 
of the stays. 


7.5.4 The distribution of forces in the mast and stays may 

therefore be obtained by consideration of: 

(a) The equilibrium between the deflection of the mast and 
the corresponding elongations of the stays. 

(D The equilibrium between the imposed loads on the mast 
and the reactions in the mast and the stays. 


/;5.5 These calculations are to be made using appropri- 
ately defined co-ordinate axes. Attention is drawn to the 
importance of assigning the correct sign to the angles and 
dimensions used. Any stay which would be required to work 
in compression is to be ignored. 


7.5.6 Elongation of the stays is to be calculated on the 
basis of the area enclosed by a circle of diameter equal to the 
nominal diameter of the rope in association with an effective 
modulus of elasticity of 61300 N/mm? (6250 kgf/mm»?). 
Consideration will, however, be given to the use of a higher 
modulus of elasticity where this is demonstrated by suitable 
tests to be applicable. 


L5. The total stress in the mast at any particular 
location is to be determined in accordance with 7.4.2 and 
7.4.3. Attention is drawn to the fact that increased stiffness of 
the mast leads to a rapid increase in stress in the mast with a 
corresponding reduction in the effectiveness of the stays. It is 
desirable, therefore, to design the mast for the required 
Section modulus in association with the least practicable 
moment of inertia. 


7.6 Construction details 


7.6.1 Masts are to be supported by at least two decks 
and are to be effectively scarfed into the main hull structure. 
The hull structure is to be suitably reinforced. A deckhouse 
may be considered as a support provided it is of adequate 
strength. 


7.6.2 Alternative means of achieving efficient support for 
the mast will be considered. Where brackets are fitted to the 
deck at the mast heel they are to be of sufficient size to 
provide an adequate path for loads to be carried to the under- 
deck stiffening and surrounding structure. 
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7.6.3 Where the lower part of the mast is integral with the 
deckhouse, the plating is to be increased in thickness and 
additional stiffening fitted to ensure adequate strength and 
resistance to plate buckling. Openings are, in general, to be 
avoided in these areas, but where required are to be well 
rounded and suitable edge stiffening is to be fitted. 


7.6.4 In general, mast scantlings are not to be reduced 
inside deckhouses. 


7.6.5 Cross trees, outriggers, brackets on bridge fronts 
and similar structures are to be of such design that the 
stresses on them resulting from the cargo gear and any other 
significant forces do not exceed the values in 7.3. The design 
is also to be such as to minimize the moments acting on the 
mast. Attachment to the mast is to be such as to avoid 
distortion of the mast under load. Local stiffening, doublers or 
diaphragm plates are to be fitted to the mast as necessary. 


7.6.6 Special attention is to be paid to structural continuity 
and abrupt changes of section are to be avoided. Manholes, 
lightening holes and other cut outs are to be avoided in way 
of concentrated loads and areas of high shear. Where 
required, openings are to be well rounded, suitably framed 
and stiffened. 


7.6.7 Adequate reinforcement is to be fitted in way of 
concentrated loads. The toes of brackets and corners of 
fittings are not to land on unstiffened panels of plating. 
Suitable arrangements are to be made to avoid notch effects. 


7.6.8 Care is to be taken in the design of masts and 
fittings to reduce the likelihood of water collecting in inacces- 
sible parts of the structure. Drains or other means are to be 
provided to remove any water which might otherwise 
accumulate. All parts are to be accessible for inspection and 
painting except where closed box construction is adopted. 


7.6.9 Welding and weld details are to comply with the 
requirements of Pt 3, Ch 10 of the Rules for Ships. 


7.6.10 Where a mast is intended to support a derrick with 
a SWL exceeding 25 t all welded joints below a distance of 
3,0m above the uppermost supporting deck or to the level of 
the derrick heel if more than 3,0m, are to be examined by non- 
destructive crack or flaw detection methods. 


7.6.11 Where higher tensile steel is used, preheating or 
other heat treatments may be required at the Surveyor's 
discretion and will, normally, be required for all ring seams on 
masts supporting derricks with a SWL exceeding 60 t. Non- 
destructive methods of examination may be required in areas 
of high stress in way of fittings at the Surveyor's discretion. 


7.6.12 Lightning conductors are to be fitted to masts 
having wood, aluminium or plastic topmasts or where a break 
in electrical conductivity occurs in other arrangements. 


7.7 Stays 


7.7.1 Wire rope stays are to be in one length and their 
construction is to comply with the requirements of Chapter 6. 


7.7.2 The scantlings of the stay are to be such as to 
provide the tensile force and elongation to meet the 
requirements of 7.5. The breaking load of the stay is to be not 
less than 3,5 times the maximum calculated force on that stay. 


7.7.8 Stays are to be arranged so that they do not foul 
running rigging or derrick booms when in service and are to 
be set up with an initial tension of about 30,0 N/mm? 
(8,0 kgf/mm?). 


7.7.4 The connection of the stay to a deck, bulwark, 
house or mast is to be such as to allow rotation at the point of 
attachment and is to be designed so that the stay cannot 
become disconnected while the derrick system is in use. 


7.7.5 It is undesirable to connect stays to the ends of 
cross trees where deflection under load may significantly 
affect the load bearing efficiency of the stay. 


il Section 8 
Fittings for masts and derrick 


booms 
8.1 General 
8.1.1 The application of fixed fittings, ropes and loose 


gear in derrick systems is to comply with the requirements of 
this Section. The items themselves are to be manufactured in 
accordance with the requirements given in Chapter 6. 


8.1.2 Effective continuity of materials is to be maintained 
in the bearing brackets for fittings and abrupt changes of plate 
thickness are to be avoided. Care is to be taken to avoid 
pockets in which water may collect. The connection to the 
mast or derrick boom is to provide an easy transfer of load 
into the surrounding structure and to minimize hard spots and 
sources of stress concentration. 


8.1.3 All welds are to be sound, uniform and free from 
undercutting or other defects. Care is to be taken to ensure 
adequate weld penetration. Effective arrangements are to be 
made for the inspection of finished welds. The extent of 
examination by non-destructive methods is to be to the 
Surveyor's satisfaction. 


8.1.4 All bearing surfaces are to be machined to ensure a 
smooth finish and a good fit. Adequate and accessible means 
of lubrication are to be provided. 
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8.2 Goosenecks and derrick heel assemblies 


8.2.1 The gooseneck bearing assembly is to be such 
that: 

(a) The gooseneck pin is secured in position to prevent 
displacement under normal operating conditions. 

(D) Brackets and supporting structure are adequate to 
support the forces from the derrick boom operating at 
the maximum and minimum angles. Edges of brackets 
are to be stiffened as necessary to resist distortion. 

(c) Where the gooseneck is supported by a mast, a 
diaphragm or equivalent stiffening is fitted, or the width of 
brackets or other attachment is not less than two thirds 
of the diameter of the mast at that level. 


8.2.2 Derrick heel fittings are to be such that: 

(a) The axis of the derrick heel crosspin cuts the axis of the 
derrick boom. Design incorporating a small offset will be 
specially considered. 

(D) The derrick heel crosspin is secured to prevent displace- 
ment under normal operating conditions. 


8.2.3 Trunnions and other alternatives to goosenecks will 
be specially considered. 


8.2.4 Adequate means are to be provided for the 
lubrication of all bearing surfaces and their protection from 
contamination by dirt or excessive water. Such protection is 
not to make inspection of the assembly unreasonably difficult. 


8.3 Cargo runner and span tackle 


8.8.1 The cargo runner is to be of sufficient length to 

ensure that, with the derrick rigged for lifting its maximum safe 

working load, at least two turns remain on the winch barrel 

when the derrick is at either: 

(a) its highest working position and lifting from the tank top 
or lowest level from which it can be operated; 

(D) its maximum overside position and lifting from a lighter 
with the ship at its light waterline. 

The cargo runner is to be securely attached to the winch 

barrel. 


8.3.2 The length of the span tackles is to be such that at 
least two turns remain on the winch barrel when the derrick is 
at its position of maximum outreach, or one turn when the 
derrick is in its stowed position. Where single rope spans are 
fitted the span rope may be led to a topping winch or be fitted 
with a span chain securely attached to the deck eyeplates by 
a shackle or screw pin. Where span chains are fitted, the links 
are to be of sufficient size that the eye of a shackle can be 
passed through. Where the span rope is more than one part, 
it is to be led to a winch barrel or topping winch and securely 
attached to it. 


8.4 Slewing and preventer guys 


8.4.1 In general, each derrick boom is to be provided with 
two slewing guys where the SWL of the derrick does not 
exceed 20 tonnes or three guys for derricks with higher safe 
working loads. The safe working load of each guy is to be not 
less than that required by Table 2.8.1. Where three guys are 
required deck fittings are to be provided so that two guys can 
be used on each side of the ship. For slewing guys used with 
derrick cranes, see 5.3.3. 


Table 2.8.1 SWL of derrick boom slewing guys 


SWL of derrick rig not SWL of each slewing guy, 


exceeding, tonnes tonnes 


4 
1,5 
2 
2,5 
3 
3,25 
3,5 
3,75 
4 
25% of derrick SWL 
15 
20% of derrick SWL 


8.4.2 Where the angle of heel or trim in the operating 
condition exceeds 5° or 2° respectively, the requirements for 
slewing guys will be considered. 


8.4.3 Alternative arrangements of slewing guys and 
proposals for reduced slewing guys where cargo slewing guys 
are fitted will be specially considered. Such arrangements are 
to be capable of operating at 5° heel and 2° trim or greater 
angles where specified. 


8.4.4 Natural or man-made fibre ropes may be used in 
the guy tackle (but not the guy pendant) provided the SWL of 
the guy does not exceed 4 t. 


8.4.5 Where derricks are rigged for use in union 
purchase, preventer guys are to be fitted in addition to 
slewing guys. Preventer guys are to have a safe working load 
not less than the maximum guy tension derived from 4.3. 
Fibre rope is not to be used for preventer guys. 


8.4.6 Boom head or schooner guys used for cross- 
connecting the heads of derricks in union purchase are to 
have a safe working load not less than 20 per cent of the SWL 
of the union purchase system, but not less than 1,0 t. These 
guys may be of steel wire or of fibre rope. 


8.4.7 The hauling end of wire rope slewing guys is to be 
securely attached to a winch barrel when the derrick is being 
slewed under load. 
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8.4.8 Slewing guys are to be attached to the derrick 
boom and the deck eyeplate by a link, shackle or similar 
device so designed as to permit the guy to take up its varying 
positions while maintaining a straight lead. Leads are to be 
such that the guys will not foul rails, bulwarks or other 
obstructions when under load. Fairleads may be used. 


8.4.9 Preventer guys are to be shackled on, or looped over 
the derrick head and shackled, or equivalent, to eyeplates on 
the deck or bulwark. 


8.5 Swivelling and fixed eyeplates 


8.5.1 Swivelling eyeplates are to be used for the 
attachment of span tackle and cargo runner lead blocks to the 
mast for all derricks where the safe working load is 3,0 t or 
more or where the load in the span tackle exceeds 5,0 t. They 
may also be used elsewhere. 


8.5.2 Fixed eyeplates at the derrick head may be of the 
'sword-fitting' type, providing a pair of eyeplates on opposite 
sides of the derrick tube, or the fitting may penetrate one side 
of the tube and be securely attached to internal structure. 


8.6 Blocks 


8.6.1 Swivels are to be arranged as necessary to ensure 
that blocks maintain their correct alignment. 


8.6.2 The cargo runner lead block at the derrick heel is to 
have a duckbill or similar head fitting which prevents the block 
falling when the cargo runner is slack. This is to be arranged 
so as to allow the heel block to clear the derrick tube when the 
derrick tube is in its stowed position. 


8.6.3 Snatch blocks may only be used as deck lead 
blocks. 


8.6.4 Wood blocks may only be used with fibre ropes. 


8.7 Cargo hooks 


8.7.1 Cargo hooks are to be of such construction or 
shape, or are to be provided with an efficient device, so as to 
prevent displacement of the sling or load from the hook. 


8.7.2 In general, 'C', (or Liverpool) type hooks may be 
used where the SWL of the derrick rig does not exceed 25 t. 
Cargo hooks of the Ramshorn type may be used in rigs of any 
SWL. Proposals to use other designs of hook will be 
considered. 


8.8 Miscellaneous fittings 


8.8.1 Where built-in sheaves are fitted to the derrick 
boom the design of the sheave slot is to be such as to 
maintain continuity of strength of the boom tube. A typical 
arrangement is shown in Fig. 2.8.1 but alternative arrange- 
ments will be considered. 


-— — To boom heel To boom head ——-> 


Fig. 2.8.1 


Built-in sheaves 


8.8.2 Where cargo runner roller guides are fitted to the 

derrick boom, they are to be such that: 

(a) They are of adequate strength to resist distortion. 

(D Any tendency for the runner to chafe or jam in or 
between the rollers and their supports is minimized. 

(c) There is adequate means of lubrication. 


8.8.8 Where it is intended to loop preventer guys over the 
end of a derrick boom, a preventer safety catch is to be 
securely welded or otherwise fixed to the boom. This safety 
catch can take the form of the boom end sealing plate being 
extended, over part of its circumference, beyond the outer 
surface of the boom tube, or alternatively a separate fitting can 
be used. Edges are to be smoothed. 


8.9 Deck eyeplates 


8.9.1 Sufficient eyeplates or equivalent attachments are 
to be provided for the safe operation of the derrick system and 
they are to be of suitable design and safe working load. 


8.9.2 Eyeplates are not to be welded to the upper edge 
of the sheerstrake nor, in general, are they to penetrate the 
strength deck plating. Deck, bulwark or other plating is to be 
of sufficient thickness to withstand any shear forces that may 
be incurred in way of eyeplates due to asymmetrical loading 
f the eyeplate, and such plating is to be stiffened as 
necessary to prevent deformation under direct eyeplate 
loadings. The attachment of eyeplates and the adequacy of 
the supporting structure is to be to the Surveyor's satisfaction. 
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m Section 1 
Introduction 


1.1 General 


1.1.1 This Chapter is applicable to the crane types as 
generally indicated in 1.2.1. In addition it covers all types of 
diving and submersible handling systems both manned and 
unmanned. 


1.1.2 Derrick cranes are not covered by this Chapter but 
are to be designed in accordance with the requirements of 
Chapter 2. 


1.2 Crane types 


1.2.1 This Chapter will be the basis of approval by Lloyd's 
Register (hereinafter referred to as LR) of the following types 
of crane or lifting appliance: 

a) Deck cranes mounted on ships for handling equipment 

or cargo in harbour conditions. 

b) Container handling cranes mounted on ships for 

handling containers or cargo in harbour conditions. 

c) Floating cranes mounted on barges or pontoons for 

handling loads in harbour conditions. 

d) Grab cranes mounted on ships, barges or pontoons for 

operating in harbour conditions. 

e) Engine room, stores cranes, etc., mounted on ships for 
handling equipment and stores in harbour conditions. 

f Cranes mounted on fixed or mobile offshore installations 
for transferring equipment, stores, etc., to and from 
supply ships. 

g) Cranes mounted on ships for handling non-manned equip- 
ment in an offshore environment, e.g., pipe laying cranes. 

h) Installations mounted on fixed or mobile offshore 
installations for handling manned submersibles and 
diving systems. 


1.2.2 Any crane or lifting appliance not covered by the 
description or environmental conditions above will be specially 
considered. 


1.3 Service category 
1.3.1 The service category as defined in Chapter 1 must 


be clearly stated on all submissions together with all relevant 
design criteria. 


Chapter 3 


Sections 1 & 2 


1.3.2 It is anticipated that shipboard cranes will generally 
fall into standard service category whereas offshore cranes 
and submersibles handling systems will inevitably come into 
the specified service category. 


1.3.3 In the case of offshore cranes the rating for the 
standard and specified service category, which, in general, 
will comprise load v. radius diagrams for various sea state 
conditions, are to be submitted for approval. Approval on the 
basis of standard service category only, will not be permitted 


for cranes on offshore installations except where the crane is 
to be used solely for lifting operations on the installation itself. 


1.3.4 The service category applicable to the particular 
appliance will also apply to the supporting pedestal and 
foundations. 


1.4 Alternative basis of approval 


1.4.1 A recognized national standard will be considered 
as an alternative basis for approval of cranes provided LR is 
satisfied that the criteria are at least equivalent to the design 
criteria specified in this Chapter for the applicable service 
category. 


a Section 2 
Shipboard cranes 


2.1 General 


2.1.1 This Section applies to shipboard cranes, generally 
described in 1.2.1(a) to (e), which are designed to operate in 
a harbour or sheltered water environment where there is no 
significant movement of the ship due to wave action and the 
sea state is not worse than that described for Beaufort No. 2. 


2.1.2 The forces and loads acting on the crane structure 
are to be determined in accordance with the operating and 
environmental conditions for which the crane is to be certified 
and must be clearly specified on all crane submissions 
together with the speeds of all crane movements, braking 
times, lifting capacities, ranges, etc. 


2.2 Load considerations 


2.2.1 Consideration is to be given to the utilization and 
duty of the particular type of crane in the 'in service’ 
condition with respect to the following forces and loads: 

a) Dead loads. 

Live loads. 

c) Dynamic forces due to the various crane movements. 
d) Forces due to ship inclination. 

e) Load swing caused by non-vertical lift. 

f) Wind forces and environmental effects. 

g) Loads on access ways, platforms, etc. 

h) Snow and ice when considered relevant. 
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2.2.2 The crane structure and any stowed arrangements 
are also to be examined with respect to the stowage condition 
for the following criteria: 

(a) Forces due to the ship motion and inclination. 

(b) Wind and environmental effects. 

(c) Snow and ice. 


2.8 Duty factor 
2.8.1 Cranes are grouped depending on the nature of the 
duty they perform and each group is designated a duty factor 
as given in Table 3.2.1. 


Table 3.2.1 Duty factor, Fy 


Crane types and use Duty factor 


Stores cranes 
Maintenance cranes 1,0 
Engine room cranes 


Deck jib cranes 
Container cranes 
Gantry crane 
Floating cranes 


Grab cranes 


2.8.2 The duty factor, F4, depends on the frequency of 
operation and the severity of the load lifted with respect to the 
appropriate safe working load of the crane concerned and is 
used to factor both the live and dead load components of 
loading. The factor assumes normal marine use, operating 
life not in excess of 6 x 10° cycles, and consideration is to be 
given to increasing these values where extra heavy duty is 
envisaged. 


2.3.3 Where appropriate, fatigue calculations are to be 
carried out in accordance with a recognized national standard 
using stress cycles and load spectrum agreed between the 
manufacturer and the Owner. 


2.4 Basic loads 

2.4.1 The basic loads applied to the crane comprise the 
dead load, Lg, and the live load, L4, which are as defined in 
Chapter 1. 


2.5 Dynamic forces 

2.5.1 The dynamic forces due to hoisting are those 
imposed on the structure by shock and accelerating the live 
load from rest to a steady hoisting speed. To take this effect 
into account in the design the live load is multiplied by a 
hoisting factor, Fy. 


Chapter 3 
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2.5.2 The hoisting factor is given by: 
Fr = 1+ Ci Vha 
where 


V4 = hoisting speed, in m/s but need be taken as not 
greater than 1,0 m/s 
Cj = a coefficient depending on the stiffness of the crane 
concerned 
Cı = 0,3 for jib type cranes, and 
0,6 for gantry type cranes. 
A value of F} is to be taken as not less than 1,10 for jib cranes 
and 1,15 for gantry cranes. 
For grab duty F} is to be multiplied by 1,05. 
Values of F} plotted against hoisting speed, Vp, are given in 
Fig. 3.2.1. 


A Gantry crane 


MB 


Jib crane | 


i 
[e] 
g 
O 
© 
& 
D 
= 
=] 
QB 
[e] 
E 


———— — 


0,5 1,0 
Vh, hoisting speed (m/s) 


Fig. 3.2.1 Values of hoisting factor, Fh 


2.6 Dynamic forces due to crane movements 
2.6.1 Consideration is to be given to the forces which 
occur when a crane travels along a track or rails resulting in a 
vertical acceleration acting on the crane and its load together 
with the horizontal acceleration due to the crane changing 
speed whilst travelling. 


2.6.2 The vertical acceleration is usually small provided 
the rail and joints are level and smooth and since it may be 
considered that it does not occur at the same time as the 
maximum dynamic force due to hoisting, it can generally be 
neglected. 


2.6.3 The horizontal acceleration including that due to 
braking is to be supplied by the manufacturer. Where the 
acceleration is not available but speed and working 
conditions are known the acceleration is to be obtained from 
the following formulae: 
(a) For cranes with low travel speed (0,4 — 1,5 m/s) 
f = 0,075V4 + 0,07. 
(D For cranes with moderate to high travel speed 
(1,5 - 4,0 m/s), and normal acceleration 
f = 0,075V, + 0,20. 
(c) For cranes with travel speed of 1,5 — 4,0 m/s and high 
acceleration (0,4 — 0,7 m/s?) 
f = 0,10V, + 0,27. 
where 
f = acceleration, in m/s2 
and 


LLOYD'S REGISTER 


CODE FOR LIFTING APPLIANCES IN A MARINE ENVIRONMENT, July 2008 


Cranes and Submersible Lifting Appliances 


V, = travel speed, in m/s. 
Where the speed is known but working conditions are not, 
the highest value of acceleration for the appropriate speed is 
to be used. 


2.7 Slewing forces 


25 The inertia forces acting on the load and crane 
structure resulting from slewing the crane are to be considered. 


2.7.2 The slewing acceleration or, alternatively, the 
slewing speed and braking time is to be supplied by the 
manufacturer. Where this is not available the acceleration at the 
jio head of the crane, with the crane jib at maximum radius, is 
to be taken as 0,6 m/s2. 


2.8 Centrifugal forces 


2.8.1 In general, the effect of centrifugal force acting on 
the crane structure is small and may be neglected. 


2.9 Transverse forces due to travel motions 


2.9.1 Consideration is to be given to racking loads which 
occur when two pairs of wheels or bogies move along a set of 
rails and produce a couple formed by horizontal forces normal 
to the rail direction. 


2.9.2 The value of the racking force, S, is calculated from 
the following formulae: 
S = Cy Vw 
where 
Vy = vertical load on wheel or bogie, in newtons 
Cy = coefficient dependent on wheel track, t, and base, 


b, as follows: 
(a) Cy = 0,05 for values 7 « 2,0. 
(D Cy = 0,025 for values 2,0 < 7 < 8,0. 


(c) Cy = 0,20 for values 7 > 8,0. 


Fig. 3.2.2 gives the equilibrium of forces applied to the crane. 


2.10 Buffer forces 


2.10.1 | Forces applied to the crane structure as a result of 
the crane coming into contact with buffers are to be 
considered. Where decelerating devices are fitted which 
operate before the crane reaches the end of the track and 
providing such devices operate automatically and give 
effective deceleration to the crane at all times, then the 
reduced speed produced by these devices may be used in 
the calculations. 
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Fig. 3.2.2 
Equilibrium of forces due to crane travelling 
along track 


2.10.2 For cranes where the load is free to swing the forces 
are to be calculated equating the energy capacity of the buffer 
with the kinetic energy of the crane dead weight, i.e. excluding 
the live load, when the crane is travelling at 0,7 times its design 
speed. 


2.10.3 For cranes where the load is restricted from swinging 
by rigid guides the same method is to be used to calculate 
the forces but the dead weight plus live load is to be used in 
the calculation. 


2.11 Forces due to ship motion 


2.11.1 | Shipboard cranes are to be designed to operate 
safely and efficiently in a harbour or sheltered water 
environment at an angle of heel of 5? and angle of trim of 
2? occurring simultaneously. 


2.11.2 | Special consideration will be given where it is 
intended to operate a crane on a vessel at an angle of heel 
differing from 5? or an angle of trim differing from 2?. Where 
angles less than those are proposed, calculations are to be 
submitted to show that such lesser angles cannot be 
exceeded in service. 


2.11.8 In the stowed condition the crane, its stowage 
arrangements and the structure in way are to be designed to 
withstand forces resulting from the following two design 
combinations: 
(a) Acceleration normal to deck of + 1,0 g. 

Acceleration parallel to deck in fore and aft direction 

of + 0,5 g. 

Static heel of 30°. 

Wind of 63 m/s acting in fore and aft direction. 
(D) Acceleration normal to deck of + 1,0 g. 

Acceleration parallel to deck in transverse direction 

of € 0,5 g. 

Static heel of 30°. 

Wind of 63 m/s acting in a transverse direction. 
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2.11.4 Alternatively where the crane is to be fitted to a 
conventional ship and the ship's characteristics are known, 
the forces may be calculated using accelerations obtained 
from consideration of the ship's motions given in Table 3.2.2, 
together with the force due to a wind speed of 63 m/s acting 
in the most unfavourable direction. 


Table 3.2.2 Ship motions 


Period 
in seconds 


Maximum single 


Motion amplitude 


Roll b - 30? 


Th = 0.54 Lys 


length of ship between perpendiculars, in metres 
moulded breadth of ship, in metres 

transverse metacentric height of loaded ship, in metres 
is to be taken as not greater than 8°. 


Table 3.2.3 Forces due to ship motions 
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2.11.5 The forces due to ship motions are to be 
determined in accordance with Table 3.2.3. 


2.11.6 The following combinations of static and dynamic 
forces are to be considered: 
(a) Rolling motion only: 
Static roll + dynamic roll + dynamic heave (at roll 
angle 4). 
(b) Pitching motion only: 
Static pitch + dynamic pitch + dynamic heave 
(at pitch angle v). 
(c) Combined motion: 
Static combined +0,8 (dynamic roll + dynamic pitch). 
In each case the component of force due to wind is to be 
included where applicable. 


2.11.7 | Proposals to use other values are to be 
substantiated by calculations and will be subject to special 
consideration. 


Component of force, in newtons 


Source Normal to deck 


Parallel to deck 


transverse longitudinal 


STATIC 
Roll W cos $ 
Pitch W cos y 
Combined W cos (0,710 ) cos (0,714) 


DYNAMIC 


Roll 0,07024W -- 


ma” 


Pitch 0,07024w —I— x 
T, 2 


Heave: 


Roll 


Pitch 


W sin (0,719) 


0,07024W zu Zt 
T2 


W sin @ 


W sin y 
W sin (0,7 1) 


r 


0,07024W = z 
T2 


p 


0,05W Lpp sin $ 


T? 


0,05W Lpp sin y 
Th? 


Symbols 


= transverse distance parallel to deck from G_ of ship to G of crane, in metres 
= longitudinal distance parallel to deck from centre of pitching motion, taken to be at longitudinal centre of flotation, to G_ of crane, 


in metres 


distance normal to deck from centre of rolling motion, taken to be at the vertical centre of gravity of the ship, to the vertical centre 


of gravity of the crane, in metres 


distance normal to deck from centre of pitching motion to centre of gravity of crane, in metres 


= weight of crane or its component part, in newtons 
$ and v are in degrees 


LLOYD’S REGISTER 


CODE FOR LIFTING APPLIANCES IN A MARINE ENVIRONMENT, July 2008 


Cranes and Submersible Lifting Appliances 


2.12 Wind loading 


2.12.1 | The wind pressure, p, acting on the structure is 
given by the following formula: 


p = 0,613V? 
where 
D = pressure, in N/m? 


V = wind speed, in m/s 
The wind speed for the operating condition is to be taken as 
20 m/s and for the stowed condition as 63 m/s. 


2.12.2 Where it is anticipated that wind speeds in excess 
of those defined above may occur, then these higher wind 
speeds are to be considered. 


2.12.8 The wind force acting on the suspended load is to 
be taken as 300 N per tonne of SWL but where a crane is to 
be designed to handle loads of a specific shape and size the 
wind force may be calculated for the appropriate dimensions 
and configuration. 


2.12.4 The wind force on the crane structure or individual 
members of the structure is to be calculated from the 
following expression: 
Fu =A p C; 
where 
A = the effective area of the structure concerned, i.e. the 
solid area projected on to a plane perpendicular to 
the wind direction, in m? 
D = wind pressure, in N/m2 
C, = force coefficient in the direction of the wind 
Fy = force due to the wind, in newtons. 


2.12.5 The force coefficient for various structural 
components is given in Table 3.2.4. The values for individual 
members vary according to the aerodynamic slenderness and 
in the case of large box sections, with the section ratio. The 
aerodynamic slenderness and section ratio are given in 
Fig. 3.2.3. 


Table 3.2.4 Force coefficient (C;) 


Description 
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Aerodynamic slenderness = 


length of member E 
breadth of section across wind front 


or 


Section ratio _ breadth of section across wind front _ b 
(for box sections) depth of section parallel to wind flow d 


Fig. 3.2.8 
Aerodynamic slenderness and section ratio 


2.12.6 Where a structure consists of a framework of 
members such that shielding takes place, the wind force on 
the windward frame or member and on the sheltered parts of 
those behind it are calculated using the appropriate force 
coefficient. The force coefficient on the sheltered parts are to 
be multiplied by a shielding factor n. The values of ņ vary with 
the solidity and spacing ratio of the framework. Values of n 
are given in Table 3.2.5 for the solidity and spacing ratio as 
defined in Fig. 3.2.4. 


Aerodynamic slenderness l/b or I/D 
10 20 30 40 


Rolled sections, rectangles, hollow sections, flat 
plates, box sections with b or d less than 0,5 m 


Circular sections, where DV, < 6 m2/s 
Individual DV; 2 6 m?/s 


members 


Box sections with b or d greater than 0,5 m 


1,35 1,60 1,65 1,70 


0,80 0,90 0,95 1,00 
0,65 0,70 0,75 


Flat sided sections 
Single lattice 
frames Circular sections, where DV, < 6 m2/s 
DV, = 6 m2/s 


Machinery 
houses, etc. 


Rectangular clad structures on ground or solid base 
(air flow beneath structure prevented) 
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Table 3.2.5 Shielding factor (n) 
Spacing 
ratio 

a/b 0,3 0,4 


Solidity ratio A/A, 


0,5 
1,0 
2,0 
4,0 
5,0 
6,0 


(a) Solidity ratio 


RIZIZII 


| | 


l 


nes i A area of solid parts (shown shaded) XA members 
Solidity ratio = = 
Ae enclosed area bxl 


(b) Spacing ratio 


Spaci tio = distance between facing sides . a 
pacing ratio = Freadth of member across wind front ^ b 


5264/02 


Fig. 3.2.4  Solidity ratio and spacing ratio 


2.12.7 | Where a structure consists of a number of identical 
frames or members spaced equidistantly behind each other in 
such a way that each frame shields those behind it the wind 
load is to be obtained from the following expression: 


1-n^ 
^o (2) 


"n 
Il 


d 


where 
n - Shielding factor from Table 3.2.5, but to be taken as 
not less than 0,1 
= number of frames, but to be taken as not greater 
than 9. 


=) 
| 


2.12.8 For latticed tower structures, the 'face on' wind 
force based on the solid area of the windward face is to be 
multiplied by the following coefficients: 
(a) For towers composed of flat-sided sections 
= 1,/p (1 +n) 
(b) For towers composed of circular sections 
where DV,< 6,0 m2/s = 1,2p (1 +n) 
and DV, = 6,0 m2/s = 1,49 (1 +n) 
where 
D = the diameter of the section, in metres 
Vs the design wind speed, in m/s. 
The value of n is taken from Table 3.2.5 for a/b = 1,0 according 
to the solidity ratio of the windward face. 
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2.12.9 The maximum wind load on a square section tower 
occurs when the wind blows onto a corner and is to be taken 
as 1,2 times the 'face on' load. 


2.13 Snow and ice loads 

2.13.1 In general, the effects of snow and ice loads acting 
on the crane structure may be neglected, although they 
should be considered where a particular design or application 
indicates that these loads are significant. 


2.14 Temperature effects 

2.14.1 |n general, temperature effects need only be 
considered with respect to the selection of the steels used in 
the construction of the crane, see 2.26. 


2.15 Platform and access way loading 

2.15.1 Platforms and access-ways are to be designed to 
carry a uniformly distributed load over the full platform area 
of 5000 N/m? and a concentrated load of 3000 N on any 
individual member. 


2.16 Load combinations 


2.16.1 | The crane design is to be considered with respect 
to loads resulting from the following conditions: 


Case 1 Crane operating without wind. 

Case2 Crane operating with wind. 

Case 3 Crane in stowed condition. 

Case4 Crane subjected to exceptional loading. 

2.16.2 | Case 1. For the condition of the crane operating 


without wind the design is to be considered with respect to a 
combination of dead load, live load and horizontal forces 
defined in 2.6 to 2.11, as given by the following expression: 


Fg [Lg + Fn (Ly 561) + Lho + Lng] 


where 
Fy = duty factor 
Lg = dead load, in newtons 
Lj = live load, in newtons 
FQ = hoisting factor 
Lyi = the horizontal component of live load due to heel 


and trim 

Lye = the next most unfavourable horizontal load (usually 
due to slewing acceleration) 

Lug = the horizontal component of dead load due to heel 
and trim. 


2.16.8 Case 2. For the condition of the crane operating 
with wind the design is to be considered with respect to a 
combination of dead load, live load and horizontal forces 
defined in 2.6 to 2.11, together with the most unfavourable 
wind load. This is given by the following expression: 


Fa [Lg + Fn (Ei Lp) + Lhe + Lig] + Lw 
where 
Ly = the most unfavourable wind load. 
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2.16.4 Case 3. The crane is to be considered in its 
stowed condition when subjected to forces resulting from 
accelerations due to the ship's motions and static inclination 
together with wind forces appropriate to the stowed 
condition. The effects of anchorages, locks and lashings, etc., 
are to be taken into consideration. 


2.16.5 | Case4. The crane may also need to be considered 

with respect to the following exceptional load conditions: 

(a) Coming into contact with buffers. 

(b) Failure of the hoist wire or sudden release of load for 
cranes with counterweight. 

(c) Test loading. 


2.17 Stability 

2.17.1 . Travelling cranes, trolleys, grabs, etc., which are 

capable of travelling whilst loaded are to be examined with 

regard to stability against overturning for the following 
conditions: 

(a) The worst operating condition as given by load 
combination, Case 2, including forces resulting from an 
acceleration at deck level of 0,67 m/s? or maximum 
acceleration if known. 

(D) Consideration of sudden release of load in accordance 
with load combination, Case 2, with the hoisting factor, 
Fh, taken as -0,2. 


2.17.2 The overturning moment is to be not greater than 
80 per cent of the stabilizing moment. 


2.17.3 Travelling cranes, etc., are to be provided with 
stowage locks or lashings or other means of resisting forces 
resulting from consideration of load combination, Case 3. 


2.17.4 | Devices used for anchoring the crane or trolley to 
its track or rails may be taken into account in calculating the 
stability of travelling cranes only if: 

(a Such cranes or trolleys do not travel when loaded. 

(D) The design of the rail and its anchoring devices are such 
that stability is achieved by use of efficient wheels and 
properly designed rails. Alternative devices will be 
considered. 


2.17.5 | Consideration is to be given to the following 

aspects of crane stability: 

(a) Travelling cranes are to be provided with efficient stops 
at both limits of travel and are to be designed such that 
the crane will remain stable after contact with the stops 
under the most severe operating conditions. 

(D) Travelling cranes are to be designed to prevent complete 
derailment or loss of stability in the event of a wheel or 
axle failure or sudden release of load. 


2.17.6 | Jib cranes are to be designed with regard to the 
loading requirements of 2.16, such that the jib does not 'jack- 
knife' under operational and test loads. Alternatively, 
suitable stops may be fitted to prevent the jib from 
‘jack-knifing’. 
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2.18 Allowable stress - Elastic failure 

2.18.1 The allowable stress, o, is to be taken as the failure 
stress of the component concerned multiplied by a stress 
factor, F, which depends on the load case considered. The 
allowable stress is given by the general expression: 


o4 - Fo 
where 
o4 = allowable stress, in N/mm? 
F = stress factor 
o = failure stress, in N/mm?. 
teen Oy 
2.18.2 The stress factor, F, for steels in which = <0,7 
u 
where 
oy = yield stress of material, in N/mm? 
o, = ultimate tensile stress of the material, in N/mm? 


are given in Table 3.2.6. 


Table 3.2.6 Stress factor, F 


Load case 


Stress factor, F 


O. 
2.18.3 For steel with = > 0,7 the allowable stress is to be 


u 


derived from the following expression: 


oa = 0,41F (y + oy) 
Ta = 0,24F (o, + oy) 
where 
t4 = allowable shear stress. 
2.18.4 The failure stress for the elastic modes of failure are 


given in Table 3.2.7. 


Table 3.2.7 Failure stress 


Mode of failure Failure stress 


Tension 1 ‚0oy 


Compression 1 Ody 


Shear 


0,580% 


Bearing 1,00% 


2.18.5 For components subjected to combined stresses 
the following allowable stress criteria are to be used: 

(a) Oxx € Foy 

(0 Gy «Fo: 


(c) xo «F« 
(dj o = (oxx? + Oyy? - Oxx Oyy + 9:2) 2 <1,1F o, 
where 


applied stress in x direction, in N/mm? 


Ox = 
Sy, - applied stress in y direction, in N/mm? 
t9 = applied shear stress, in N/mm?. 
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2.19 Allowable stress - Compression and bending 
members 
2.19.1 The allowable stress for compression members is 


to be taken as the critical compressive stress, o. multiplied 
by the allowable stress factor, F, as defined in Table 3.2.6. In 
addition to local failure due to the critical compression stress 
being exceeded consideration is to be given to the overall 
ability of crane jibs to resist compression loading, see 2.20. 


2.19.2 | For members subjected to simple compression the 
critical compression stress is given by the Perry-Robertson 
formulae as a function of the slenderness ratio of the member, 
s, Robertson's coefficient, a, as given in Table 3.2.9, and the 
yield stress of the material, oy. Values of critical compression 
stress are given in Table 3.2.10. Linear interpolation may be 
used for intermediate values of slenderness ratio. 


2.19.3 The values of Robertson's coefficient are given in 
Table 3.2.9. The slenderness ratio for members with constant 
radius of gyration is obtained from the following formulae: 
KL 

r 


where 

= slenderness ratio 

= length of member, in mm 

radius of gyration of member, in mm 

a constant which depends on the end constraint 
conditions of the member and is obtained from 
Table 3.2.8. 

For members with varying radius of gyration an effective 
radius of gyration is to be calculated in accordance with 2.20. 


An ro 
Il 


Table 3.2.8 Value K, for different constraint 


conditions 


Restraint 
conditions 


Diagrammatic 
representation 


Constrained against rotation and 
translation at both ends 


Constrained against rotation and 
translation at one end and 
translation only at other end 


Constrained against translation 
only at each end 


Constrained against rotation and 
translation at one end and 
against rotation only at other 
end 


Constrained against rotation and 
translation at one end and free 
to rotate and translate at other 
end 
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2.19.4 For members subjected to combined bending and 
compression the following stress criteria is to be used: 

[e] [e] 

EE E ug 

Ot Scr 


oy = applied bending stress, in N/mm? 
applied compression stress, in N/mm?. 


Oc = 
2.20 Crane jibs - Overall stability 
2.20.1 |n addition to individual members of the jib 


structure being examined with respect to buckling, crane jibs 
are to be considered with respect to critical compressive 
failure of the jib as a whole with regard to both plan and 
elevation planes. 


2.20.2 The slenderness ratio is the effective length of the 
jib divided by the radius of gyration in the plane concerned. 
To allow for the variation in radius of gyration with length an 
effective radius of gyration is to be calculated in accordance 
with 2.21. 


2.20.8 The effective length of the jib is dependent on the 
constraint conditions at its ends. The conditions are different 
in plan view to those in elevation and are also dependent on 
the type of jib concerned of which there are two types, rope 
supported and cantilever jibs. 


2.20.4 For rope supported jibs the effective length is to be 

calculated in the following manner: 

(à) In elevation, the jib can be considered as being fixed 
against translation and free to rotate so that the 
effective length is taken as the actual length of the jib for 
all jib attitudes, i.e. K = 1,0. 

(b) In plan the lower end of the jib is to be considered as 
fixed against translation and rotation by the jib pivots and 
the head is to be considered as partially constrained with 
respect to translation by the hoist and luffing ropes, the 
constraint varying with the tension in these ropes and 
attitude of the jib. The effective length in plan view is 
given by 
l -LK 


where 


~ 
| 


= effective length, in mm 


L = the actual length of the jib, in mm 
"e -— T. Perce 
= a constant equal to 2 — RyD+CRegH 


where 
C is the ratio of load applied to the jib head by the 
luffing rope to that applied to the non vertical part of the 
hoist rope, 

and R, Ry, Rs, D and H are dimensions, in mm, as shown in 

Fig. 3.2.5. 


2.20.5 The above method is considered satisfactory for 
conventional jibs, but jibs of slender design or very high 
strength steel construction are to be analysed taking into 
account second and higher order effects due to deflection of 
the structure by iterative or other suitable methods, and 
calculations submitted. 
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Table 3.2.9 Values of Robertson Constant, a, for various sections 


Thickness of flange Axis of 
or plate, in mm buckling 


Type of section 


Rolled | section (universal beams) 


Rolled H section (universal columns) up to 40 
See Note 1 
over 40 


Welded plate | or H sections up to 40 
See Notes 1, 2 and3 
over 40 


Rolled | or H section with welded flange cover 
plates 
See Notes 1 and 4 


Welded box sections up to 40 
See Notes 1, 3 and 4 over 40 


Rolled channel sections, rolled angle sections 
and T-bars (rolled or cut from universal beam or column) 


Hot-rolled structural hollow sections 


Rounds, square and flat bars up to 40 
See Note 1 over 40 


Compound rolled sections (2 or more |, H or channel sections, 
| section plus channel, etc.) 


Two rolled angle, channel or T-sections, back-to-back 
Two rolled sections laced or battened 


Lattice strut 


NOTES 
For thicknesses between 40 mm and 50 mm the value of og; may be taken as the average of the value for thicknesses less than 40 mm 
and the value for thicknesses greater than 40 mm. 
For welded plate | or H sections where it can be guaranteed that the edges of the flanges will only be flame-cut, a = 3,5 may be used for 
buckling about the y-y axis for flanges up to 40 mm thick and, a = 5,5 for flanges over 40 mm thick. 
Yield strength for sections fabricated from plate by welding reduced by 25 N/mm?. 
‘Welded box sections' includes those fabricated from four plates, two angles or an | or H section and two plates but not box sections 
composed of two channels or plates with welded longitudinal stiffeners. 


2.21 Slenderness ratio lI) = maximum second moment of area of member in 
the plane concerned and m is obtained from 
2.21.1 . The slenderness ratio of compression members is Tables 3.2.11 to 3.2.13 inclusive as appropriate. 
given by the general expression in 2.19.3, i.e. 
Kl 


= —. For members which have constant area and 

* 
uniformly varying second moment of area and hence radius of 
gyration, such as crane jibs, an effective radius of gyration is 
to be considered. The effective radius of gyration is given by: 


I 1/2 
e- ($) 
A 


where 
fo = effective radius of gyration, in mm 
Ig = MIp, inmm^ 
A = cross sectional area, in mm? 
where 
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Table 3.2.10 Values of c,, for steel for varying cy 


Yield stress, 
in N/mm? 


Robertson's 
constant, a 


Slenderness 
ratio, s 


20 
30 
40 
50 
60 
70 
80 
90 


2.22 Allowable stress - Plate buckling failure 


2.22.1 The allowable stress is to be taken as the critical 
buckling stress Oop, opp, Of Tp as appropriate of the 
component concerned multiplied by the stress factor, F, as 
defined in Table 3.2.6. 


2.22.2 For components subject to compression the 
critical buckling stress is given by: 


| (a) For Sop < 0,50, 
K E( : y 
Sop = = 
cb [o b 
| (b) For oop 2 0,56, 
[e] 
Sc = oy[l- — 8 
4k, E (B) 
where 
Ogg = Critical compression buckling stress, in N/mm? 
Kg, = compression buckling constant, see Fig. 3.2.6 
Fig. 3.2.5 Geometry for jib stability calculations E = Young's modulus, in N/mm? 


> 
| 


= plate thickness, in mm 
b = plate width, i.e. normal to direction of stress, in mm. 
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Table 3.2.11 m factor for various values of I,/I, 


Ip 0 0,1 0,2 0,3 0,4 


m 0,294 0,372 0,474 0,559 0,634 
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0,5 0,6 0,7 0,8 0,9 1,0 
0,704 0,769 0,831 0,889 0,946 1,0 


Table 3.2.12 m factor for various values of 74/1 


and a/L 


Table 3.2.13 m factor for various values of 74/1, 


and a/L 


2.22.8 For components subject to shear the critical 
buckling is given by: 
(a) Forty < 0,290, 


2 
v ez) 


(b) For tp 2 0,296, 


0,58 
to = 0,589, [1 - — —Àá— 
ip 
4k, E (D) 
where 


tg = Critical shear buckling stress, in N/mm? 
" shear buckling constants, see Fig. 3.2.7 
b = smallest plate dimension. 


X 
I 


2.22.4 For component subject to bending stress, the 
critical buckling stress is given by: 
(a) For Opp < 0,5oy 


2 
ve = (5) 


(b) For Opp 2 0,56, 


y 


4K, e (4) 
bb 


Opp = Oy 1 


Spb = Critical buckling stress, in N/mm? 
bending buckling constant, see Fig. 3.2.8 
b = plate width, i.e. normal to direction of stress, in mm. 


e. 
ll 
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er atk 
O = 


A 
Ó 
a N U BR ODN O © 


3,0 
5264/03 


a/b 


Fig. 3.2.6 Compression buckling constant K, 


= 
[e] 


9 
8 
7 
KS 
5 
4 
3 
2 
1 


3,0 4,0 5,0 6,0 7,0 8,0 
a/b 5264/04 


Fig. 3.2.7 Shear buckling constant K, 


0,5 1,0 1,5 
a/b 5264/05 


Fig. 3.2.8 Bending buckling constant K, 
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2.22.5 | For components subject to combined compression 
and shear, the following allowable stress criteria are to be met: 
(a) Oc < F Oop 

(b t<Ftp 


Oc Y 
—\4(2) <F 
(c) (2 )+(=) 
t = applied shear stress, in N/mm?. 


2.22.6 | For components subject to combined bending and 
shear, the following stress criteria are to be met: 
(a) Op < F opp 


Ao <F 


2.22.7 For components subject to combined bending and 
compression the following allowable stress criteria are to be met: 
(a) Oc < F Scb 

(b) Op « F opp 


2.22.8 For components subject to combined compression, 
bending and shear, the following allowable stress criteria are 
to be met: 

(à o¢< Fo 

(b op < F Opp 


(c) t<Ft 
2 o on \2 
T G b 
9) (=) +( 52) +(32) "E 
2.23 Allowable stress - Buckling failure of thin 


walled cylinders 


2.28.1 The allowable stress is to be taken as the critical 
buckling stress og, or Opp as appropriate of the component 
concerned multiplied by the allowable factor, F, as defined in 
Table 3.2.6. 


2.28.2 For components subject to compression the criti- 
cal buckling stress is given by: 
(a) For ogy! «0,5o, 
Og SKE 
(b) For ogp! 2 0,50, 


a 
Il 


Ocb Oy ( = "m 
4K’ E 
where 
Sch! = Critical compressive buckling stress, N/mm? 
K’, = compression buckling constant, see Fig. 3.2.9 
E = Young's modulus, in N/mm 
r = radius of tube, in mm 
t = wall thickness, in mm. 
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2.28.4 For components subject to combined compression 
and bending the following allowable stress criteria are to be 
met: 

Oc < F oop! 

Op < F opp! 


eg. Sb x 


2.24 Allowable stress - Joints and connections 


2.24.1 For welded joints, the physical properties of the 
weld metal are considered as equal to the parent metal. For 
full penetration butt welds subjected to simple tension or 
compressive stresses the allowable stress is equal to the 
allowable tensile stress of the parent material. 


2.24.2 For fillet welds and welds subjected to shear, the 
allowable stresses are reduced. Values of these reduced 
stresses are given in Table 3.2.14. Where F is the stress 
factor, see Table 3.2.6. 


r/t 


Fig. 3.2.9 Compressive buckling constant 


Table 3.2.14 Allowable stresses in welds, 


2.28.8 For components subject to bending the critical j 
in N/mm2 


buckling stress is given by: 
(a) For opp! < 0,56, 


Allowable stress 


Opp! -KyE Type of weld 
(b For opp! = 0,50, Tension and Shear 
compression 

Spy! = o,(1- as 

bb y AK. E Full penetration butt weld 1,0F oy 0,58F oy 

Fillet welds 0,7F oy 0,58F oy 

where 
Opp! = Critical bending buckling stress, in N/mm? 

kK’, = bending buckling constant, see Fig. 3.2.10 

E = Young's modulus, in N/mm?. 2.24.3 The actual stress in fillet welds is to be calculated 


on the 'throat' dimension of the weld. 


2.24.4 The strength of joints using pretensioned bolts to 
transmit shear and/or tensile forces, e.g. high strength friction 
grip bolts, are to be determined in accordance with an 
appropriate national or other approved standard. 


2.24.5 For joints using precision bolts, defined as turned 
or cold finished bolts fitted into drilled or reamed holes whose 
diameter is not greater than the bolt diameter by more than 
0,4 mm, the allowable stress due to the externally applied 
load is given in Table 3.2.15. 


Table 3.2.15 Allowable stresses for fitted bolts 


rit Allowable stress 
Type of loading 
Load cases Load cases 


1and2 3 and 4 


Fig. 3.2.10 Bending buckling constant 


Tension 0,40 0,540, 


y 
Single shear 0,380 0,51oy 


Double shear 0,570% 0,770% 

Tension and shear 0,480% 0,640, 
2 2/2 

(oyy +315) 

Bearing 0,904 1 „20y 
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2.24.6 Where joints are subjected to fluctuating or 
reversal of load across the joint the bolts are to be 
pre-tensioned by controlled means to 70 to 80 per cent of 
their yield stress. 


2.24.7 Black bolts (ordinary grade bolts) are not to be 
used for primary joints or joints subject to fatigue. 


2.25 Slewing ring and slewing ring bolting 


2.25.1 The crane manufacturer is to submit plans of the 
slewing ring, the bolting arrangement, crane and pedestal 
structure in way of the slewing ring and calculations giving 
static and fatigue design loads and allowable stresses for the 
ring and bolting arrangement. 


2.25.2 The ring mounting flanges are to be rigid and the 
bolting equally spaced around the complete circumference of 
the ring. Mating surfaces are, in general, to be steel to steel 
and packing material is not recommended between joint faces. 


2.25.3 Bolts are to be of ISO 898/1 material Grade 8.8, 
10.9 or 12.9 or equivalent and are to be pretensioned by 
controlled means to 70 to 90 per cent of their yield stress. 
Pretensioning is to be in accordance with the bearing 
manufacturer's instructions and, in general, pretensioning by 
bolt torqueing up to bolt size M30 may be used. Beyond this, 
pretensioning must be carried out by hydraulic tensioning device 
and elongation of the bolts measured to determine pre-load. 


2.25.4 The load, due to external loading, on the most 
heavily loaded bolt is given by: 


p . 4M@ H 
ND N 
where 
M = design overturning moment, in N mm 
H = design axial load, in newtons 
D = pitch circle diameter of bolts, in mm 
N = number of bolts. 
2.25.5 The allowable tensile stress for bolts to ISO 898/1 


grade associated with the external loading of 2.25.4, and 
pretensioned in accordance with 2.25.3 are given in 
Table 3.2.16. 


Table 3.2.16 Allowable stress in ISO 898/1 bolts 


Allowable stress, in N/mm? 


International standard 
ISO 898/1 designation Load cases 


3 and 4 


Load cases 
1and2 


8,8 256 343 
10,9 360 482 
12,9 432 579 
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2.26 Materials 


2.26.1 The crane is to be constructed of steel which 
complies with LR's requirements for hull structural steel. 
Alternatively steels which comply with national specification 
may be used provided these specifications give reasonable 
equivalence to Rule requirement. 


2.26.2 The selected steel grade is to provide adequate 
assurance against brittle fracture taking into account the 
material tensile strength and thickness and the environment in 
which the crane is designed to operate, see Chapter 8, and is 
in general, to comply with the Charpy test requirements given 
in Table 3.2.17. 


Table 3.2.17 Charpy V notch test requirements 


Maximum tensile 
strength, in N/mm? 


Thickness, Charpy test 
in mm temperature, in °C 
540 590 630 


t« 20 Room temperature* 27 31 34 
20 <t<30 0 27 31 34 
30 <t<40 -10 27 31 34 
40 <t<50 -20 27 31 34 
50 <t< 130 -40 27 31 34 


NOTE 

*Charpy impact test is not required provided the carbon content is 
not greater than 0,23 per cent and the manganese content is not 
less than 2,5 times the carbon content. 


2.26.8 Special consideration will be given to proposals to 
use materials which do not meet the requirements of 
Table 3.2.17 where it can be shown that satisfactory service 
experience has resulted from the particular materials and 
construction. 


2.27 Rope safety factors and sheave ratio 


2.27.1 The rope safety factor for both running and stand- 
ing application for cranes with SWL greater than 10 t and less 
than 160 t is given by: 


104 


Sei 2 
8,85L + 1910 


where 
SF = minimum safety factor required 
L safe working load of crane, in tonnes 
For cranes with SWL < 10 t, SF = 5,0 
and SWL > 160 t, SF = 3,0. 
This is represented graphically in Fig. 3.2.11. 
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ig. 3.2.11 Rope safety factor v. crane SWL 


2.27.2 The required minimum breaking load of the rope is 
given by: 


BL = SFXL, 
where 
BL = the required minimum breaking load of the rope, in 
newtons 


L, - the load in the rope due to consideration of the 
unfactored live load and jib weight as appropriate 
taking due account of the number of parts in the 
rope system and the friction in the sheaves over 
which the rope passes, in newtons. See Ch 2,2.4. 


2.27.3 The ratio of the bottom of the rope groove diameter 
of the sheave to wire rope diameter is to be not less than 19 to 1. 


E Section 3 
Offshore cranes 


3.1 General 


3.1.1 This Section applies to cranes which are designed 
to operate in offshore conditions. These are defined as open 
sea environment in which there is significant movement of the 
ship or installation, on which the crane is mounted or from 
which the crane is off loading, due to wave action. The sea 
state will, generally, be in excess of that described by Beaufort 
No. 2. 


3.1.2 Cranes mounted on offshore installations used 
Solely for lifting operations on the installation itself may be 
considered as shipboard cranes as defined in Section 2. 


3.1.8 The requirements of Section 2 are to apply to 
offshore crane design except where specific requirements are 
defined in this Section. 
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3.1.4 The scope of this Section covers jib cranes, 'A' 
frames and fixed structures used for lifting operations. 
Travelling gantry or mobile cranes will be specially considered 
on the general basis of these requirements. 


3.2 Service category and duty factor 


3.2.1 A single service category and associated duty 
factor, Fy = 1,20 is to be used for all offshore cranes. 


3.3 Dynamic forces 


3.3.1 The dynamic force due to hoisting for offshore 
cranes is to include the effect of relative movement of the 
crane and load in addition to normal hoisting shock and 
dynamic effects. 


3.3.2 The hoisting factor is considered to be dependent 
on the design operational sea conditions which may be 
defined by the Beaufort No., Sea State No. or wave height 
and period, and is to be calculated from the following 
expression: 


F, = 0,83 + Fẹ a| É 
Li 
where 
Fy = a factor dependent on the design operational sea 
condition and obtained from Table 3.3.1 
K = the crane system stiffness, in N/mm 
L} = live load, in newtons. 


For initial design calculations " may be taken as 0,057. 
| 1 


3.3.3 To calculate the crane system stiffness the following 
combination of structural elements are to be considered: 

(a) hoist rope system; 

(D)  luffing rope system; 

(c) crane jib. 

For wire ropes Young's modulus is to be taken as 
0,0625 x 10° N/mm? associated with an area based on the 
nominal diameter of the rope. 


3.8.4 When the design operational sea conditions are 
known, the hoist factor may be calculated from the following 
expression: 
0,83 + 455 4 | K 

T Lh 


Fh 


where 
H = design wave height, in metres 
T = design wave period, in seconds 
Fp is to be taken as not less than that given in 2,5. 


3.3.5 When a motion compensator, shock absorber, or 
similar device is fitted, proposals to use lesser hoist factors 
will be specially considered. 


3.3.6 As an alternative to the method of determining the 
dynamic forces indicated in 3.3.1 to 3.3.4, consideration will 
be given to submissions based on a dynamic analysis of the 
crane structure. 
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Table 3.3.1 


Beaufort 
No. 


Description of sea condition 


Chapter 3 


Section 3 


Minimum hoist speed, wave factor and offlead angle for various sea conditions 


Offlead angle in degrees 


Significant Minimum Wave 


wave hoist factor, Case 1 Case 2 
height, speed, Fw 
H1/3 m Vh m/s a a | B 


Small wavelets, short but more 
pronounced, crests have glossy 
appearance but do not break 


fairly frequent white horses 


Large waves begin to form: 

the white foam crests are more 
extensive everywhere: probably 
some spray 


Moderately high waves of greater 
length: edges of crest break into 
spindrift. The foam is blown in 
well marked streaks along the 
direction of the wind. Spray 
affects visibility 


Small waves, becoming larger: 5,7-8,2 


11,3-13,9 


17,5-20,6 


0,6 0,2 8,1 5 2 5 


offlead in plane of jib. 
offlead normal to plane of jib. 


3.4 Offlead angles 


3.4.1 The design offlead angles are related to sea 
condition and are given in Table 3.3.1. Examination is to be 
carried out for both cases unless it can be shown that either 
case is not applicable. Similarly, proposals to use lesser 
values will be specially considered where arrangements to 
reduce the offlead angle exist. 


3.4.2 In addition to the operating conditions the crane 
and its stowage arrangements are to be designed to 
withstand the most severe combination of motions which can 
occur when the crane is stowed. In the case of ship mounted 
cranes reference should be made to Section 2. 


3.5 Hoisting speed 


3.5.1 When a load is lifted from a ship, the load hoist 
speed is to be high enough to ensure that after the load is 
lifted a second wave does not cause the ship to re-contact 
the load. The minimum load hoist speed to avoid re-contact 
for the various sea conditions is given in Table 3.3.1. 


3.5.2 When the design wave height and period are 
specified the load hoist speed may be obtained from the 
following expression: 


V, = 0,9233 B 
" 
where 
Vh = the minimum hoist speed to avoid re-contact, in 


m/s. 


3.6 Slew rings 


3.6.1 Slew rings for offshore cranes are to be 
constructed of steel having an average Charpy V-notch 
impact value at minus 20°C of 42 J taken from three samples 
with a lowest single value not less than 27 J. Steel having 
lower values to ensure adequate bearing properties and 
where the design is such as to minimize notch effect will be 
specially considered. 


3.6.2 In general, the ring is to be manufactured from steel 
having an ultimate tensile strength of range 820 to 
1100 N/mm2 and an elongation, based on a gauge length of 
five diameters, of not less than 15 per cent. 


3.6.3 Type testing, whereby a sample of the critical part 
of the ring is tested statically and with respect to fatigue to 
prove the adequacy of other rings manufactured to the same 
specification, standard and methods, is to be carried out for 
three roller type bearings and other designs where provision 
of fillet radii of the bearing surfaces are considered to 
introduce stress concentrations in a failure path which would 
result in the loss of the crane. 


3.6.4 The ring is to be considered with respect to static 
loads resulting from the worst load combination of 2.16.1 and 
associated with an allowable stress obtained from test in 
accordance with 3.6.3 multiplied by a stress factor = 0,4. 


3.6.5 The ring is also to be considered with respect to 
fatigue loading based on load combination Case 2 of 2.16.1, 
multiplied by a load spectrum factor of 0,7 and associated 
with an allowable stress determined from S-N curves 
obtained from the type testing of 3.6.3 on the basis of 2 x 106 
cycles and multiplied by a stress factor = 0,67. 
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3.6.6 The slewing ring bolts are to be made from steel 
having impact properties as given in 3.6.1 and where 
necessary the threads may be rolled after heat treatment to 
improve fatigue strength. In general, the steel grade is not to 
exceed ISO 898/1 Grade 10.9. 


3.6.7 The bolts are to be pretensioned in accordance 
with 2.25.3 and are to be considered with respect to the static 
and fatigue design conditions of 3.6.4 and 3.6.5 taking due 
account of pretension. 


3.6.8 In addition to the above design requirements, the 
slew ring is to be manufactured under survey and LR's 
Surveyor will be required to witness the following aspects of 
the inspection procedure during its manufacture: 

(a) Testing of samples from the actual slew ring forging to 
ensure that the requirements of 3.6.1 and 3.6.2 are 
complied with. 

(D) Type testing of the slew ring to determine the static and 
fatigue strengths as required by 3.6.3. 

(c) Magnetic particle examination of the machine finished 
components of the ring to ensure that they are free from 
cracks, etc. 


3.7 Materials 


3.7.1 The crane is to be constructed of steel which 
complies with LR's requirements for hull structural steel. 
Alternatively, steels which comply with national specifications 
may be accepted provided they give reasonable equivalence 
to rule requirement. 


3.7.2 The selected steel grade is to provide adequate 
assurance against brittle fracture and is to be suitable for a 
design operating temperature of -10°C. Account is to be 
taken of the material tensile strength, thickness and the 
environment in which the crane is designed to operate, see 
Chapter 8. 


9 The steel for primary and secondary structural 
members is to comply with the Charpy V-notch test require- 
ments given in Table 3.3.2. The test temperature is specified 
in relation to the material thickness and the energy value 
according to the actual tensile strength. 


Table 3.3.2 Charpy V-notch test requirements 
Thickness, in mm 
Charpy test 
Primary temperature, in °C 
structure 


Secondary 
structure 


Chapter 3 


Section 3 


3.7.4 For design operating temperatures below -10?C 
the Charpy V-notch test requirements will be specially 
considered. 


3.8 Rope safety factors 


3.8.1 The rope SF for offshore cranes is to be determined 
from the following expression: 
F hn 


SF, = SFox 16 


SF, = safety factor required at Beaufort No. n, but is to be 
taken as not less than that obtained from 2.27 

SF, = safety factor obtained from 2.27 

Fu, = hoisting factor derived in accordance with 3.3. 


3.8.2 The required breaking load of the rope is given by: 
SFX Ly 


UD 
d 
ll 


BL = required breaking load of the rope, in newtons 
L, = actual load in the rope derived in accordance with 
2.27 
NOTE 
In the case of luffing ropes, the ratio Fhn/1,6 need only be 
applied to the live load component of the total rope tension. 


3.9 Motion compensators 


3.9.1 Where it is proposed to install a motion 

compensator or shock absorber device to reduce the impact 

oad applied to the crane with a view to improving its rating 
this will be specially considered and, in general, subject to the 
following procedure: 

a) Plans, calculations and proposed test procedures are to 
be submitted for approval. 

b) Units are to be manufactured and tested under survey. 

C) Testing to include 'in factory’ tests under simulated 
design offshore conditions together with normal proof 
test requirements. 

d) Forinitial approval of new devices the crane installation 
is to be instrumented to enable maximum load in hoist 
system to be monitored for various sea conditions and 
SWL and result submitted for consideration. 


Actual maximum tensile strength 


590 


Charpy V-notch energy, in J 


tx 10 t< 20 Room temperature* 
10<t<15 20<t<30 0 
15 «tx 20 30«t« 40 -10 
20<t<25 40 <t<50 —20 
25«t« 060 50«t« 60 -40 


31 34 
31 34 
31 34 
31 34 
31 34 


NOTE 


* Test may be omitted provided carbon content is not greater than 0,23 per cent and the manganese content is not less than 2,5 times the 


carbon content. 
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m" Section 4 
Submersible handling systems 


4.1 General 


4.1.1 This Section applies to installations which are 
designed to handle manned submersibles in offshore 
conditions. Offshore conditions are defined as those which 
exist in an open sea environment in which the sea state does 
not exceed that described by Beaufort No. 5. Special 
consideration will be given to cases where service in a more 
Severe sea state is envisaged. 


4.1.2 The requirements of Section 2 are to apply to 
submersible handling systems except where specific require- 
ments are defined in this Section. Systems for handling 
unmanned submersibles may be designed on the basis of 
Section 3. 


4.2 Service category and duty factor 


4.2.1 A single duty factor is to be used for all manned 
submersible handling systems. The duty factor, Fy, is to be 
taken as 1,2. 


4.8 Basic loads 


4.3.1 The live load, Lj, to be used for submersible 

handling systems is to be taken as the greater of: 

(a) The maximum in air weight of the submersible and 
exposed length of hoisting rope. 

(b) The maximum weight of the exposed length of hoisting 
rope, together with the combined in water weight of the 
submersible and submerged length of rope. 


4.3.2 Where the handling system does not lift the 
submersible through the air/water interface the live load may 
be taken as that defined in 4.3.1 (b). 


4.4 Dynamic forces 


4.4.1 The hoisting factor, Fh, to be used for submersible 
handling systems incorporates the effects of the submersible 
passing through the water/air interface and is to be taken as 1,7. 


4.5 Offlead angles 


4.5.1 Submersible handling equipment operates in an 
offshore environment where there is significant movement of 
the ship and/or submersible due to wave action. To allow for 
these conditions an offlead angle of 10° assumed to be acting 
in both planes simultaneously is to be used for design 
purposes. 


Chapter 3 


Sections 4 & 5 


4.6 Stowage arrangements 


4.6.1 In addition to the operating conditions the 
installation is to be designed to withstand the most severe 
combination of motions which can occur when the handling 
system is stowed. In the case of ship mounted installations 
reference should be made to Section 2. 


4.6.2 It additionally may be necessary to consider the 
effects of 'green sea' loading, in which case a value of 
8400 N/m? is to be used as an equivalent hydrostatic 
pressure. 


4.7 Materials 
4.7.1 Materials are to comply with the requirements of 3.7. 
4.8 Rope safety factors 


4.8.1 The safety factor for ropes used for manned 
submersibles is to be taken as 8,0 for steel wire ropes and 
10,0 for man made fibre ropes. 


4.8.2 The safety factor for wire ropes used for unmanned 
submersibles is to be obtained from 3.8.1, but is to be taken 
as not less than 6,0. 


4.8.8 The safety factor for man made fibre ropes used for 
unmanned submersibles is to be obtained from 4.8.2 
multiplied by 1,25. 


4.8.4 If in addition to the primary hoist rope a secondary 
system of recovery is employed using another hoist rope the 
minimum safety factor for this is to be not less than 5,0. 


Ev] Section 5 
Pedestals and foundation 


5.1 General 


5:1:1 Crane pedestals for ship mounted cranes are a 
classification item. Pedestals on offshore installations will be 
considered on the same basis as the main support structure. 


5.1.2 The loading conditions as defined in Sections 2, 3 
and 4 are to be applied in association with the allowable stress 
levels contained in this Section. 


5.1.3 Pedestals, in general, are to be carried through the 
deck and satisfactorily scarphed into the hull or main support 
structure. Proposals for other support arrangements will be 
specially considered. 


5.1.4 The pedestal flange in way of the slew ring bearing 
is to be designed and be of a thickness to provide a rigid and 
level support for the bearing and bolting. Tolerances and 
arrangements proposed by the slew ring bearing manufacturer 
are to be adhered to. 
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5.1.5 Where it is considered necessary to introduce 
stiffening brackets to support the flange the spacing of the 
brackets is to be not greater than that achieved by positioning 
them between every second bolt. 


5.2 Design loads 


5.2.1 The pedestal is to be designed with respect to the 
worst possible combination of loads resulting from the crane 
self weight, live load, wind and crane accelerations together 
with those resulting from the ship's heel and trim. 


5.2.2 Stowage arrangements are to be taken into account 
when calculating the loads applied to the pedestal. 


5.3 Allowable stresses 


5.3.1 The allowable stress is to be taken as the failure 
stress of the component concerned multiplied by stress 
factor, F5, which depends on the load case concerned. The 
allowable stress is given by the general expression: 


Gg = Fo 
where 
o4 = allowable stress, in N/mm? 


Fo stress factor 
o failure stress, in N/mm?. 


5.8.2 The stress factors for steel with = < 0,7 are given 
u 
in Table 3.5.1: 
where 
Oy yield stress of material, in N/mm? 
o, = ultimate tensile failure stress of the material in 
N/mme?. 


Table 3.5.1 Stress factor, Fp 


Load case 


Stress factor, Fp 


Oo 
5.3.3 For steel where — > 0,7 the allowable stress is 
u 
to be derived from the following expression: 
Sg = 0,41F, (Ou + oy) 
5.3.4 The failure stresses for the various failure modes are 
as defined in Section 2. 


5.4 Materials 


5.4.1 Crane pedestals are to be constructed of steels 
which conform to LR's Rules for the Manufacture, Testing and 
Certification of Materials and Rules and Regulations for the 
Classification of Mobile Offshore Units (hereinafter referred to 
as the Rules for Mobile Offshore Units), as appropriate. 


Chapter 3 


Section 5 


5.4.2 The grade of steel for pedestals for ship mounted 
cranes is to be selected in accordance with Table 3.5.2. 


Table 3.5.2 Steel grade requirements 


Plate thickness, in mm 


LR steel grade 


tx 20,5 A/AH 
20,5«tx25,5 B/AH 
25,5 «tx 40,0 D/DH 
t> 40 E/EH 


5.4.8 The grade of steel for pedestals on offshore 
installations or manned submersible handling installations is 
to comply with the requirements of 3.7. 
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Section 

1 General 

2 Structural design criteria 
3 Testing 

4 Classification Regulations 
5 Certification requirements 


m Section 1 
General 


1.1 Scope 


1.1.1 The requirements of this Chapter are applicable to 
mechanical lift dock systems in which vessels are raised and 
lowered by means of winches or jacks when docked on a 
flexible or rigid platform structure. 


1.1.2 The vessel may be docked on a system of blocks, 
cradles or an air/hydraulic cushion arrangement for subsequent 
transfer. 


1.1.3 Docking systems which incorporate a combination 
of both mechanical lift dock and floating dock principles will be 
specially considered on the basis of these requirements and 
Lloyd's Register's (hereinafter referred to as LR) Rules and 
Regulations for the Construction and Classification of Floating 
Docks (hereinafter referred to as the Rules for Floating Docks). 


1.1.4 In those cases in which the installation is to be 
certified but not classed, the design criteria specified assume 
that Periodical Survey procedures, at least equivalent to LR's, 
will be adhered to by the Owner. This is of particular importance 
with respect to ropes and chains used to raise the platform. 


LAS When specifically requested, end and side transfer 
arrangements will be examined and included in the class 
notation or certification issued. However, where the design 
concept of the platform involves an interaction or interdepen- 
dence between the platform and transfer system, as in the 
case of a rigid platform with flexible ship support system, the 
transfer system will be considered as an essential and integral 
aspect of class or certification. 


1.1.6 All foundations and civil engineering work are 
excluded from LR's involvement. 


"EA These requirements are framed on the understanding 
that the installation will be properly loaded and operated. They 
do not allow for concentrations of loading greater than 
indicated by the specified maximum distributed load nor for 
loading situations or weather conditions which may result in 
the rated capacity of individual winches being exceeded. 


1.1.8 Sufficient information is to be supplied to the 
operator, in the form of an operations manual, to ensure the 
safe operation of the installation. 


Chapter 4 


Section 1 


1.2 Procedure 


1.2.1 The following procedure is to be adopted for all 
installations where LR’s classification or certification is 
required: 

(a) Approval of plans covering structural, electrical, mechanical, 
hydraulic and control engineering aspects of the installation 
as indicated in Ch 1,3.3. Supporting calculations are to 
be submitted as may be required and these are to 
indicate clearly the proposed lifting capacity and the 
docking and transfer arrangement for which approval is 
required. 

b) Survey of steelwork and winches at the place of 
manufacture and verification of materials. 

c) Certification, on the appropriate forms, of wire ropes and 
chains which are to be manufactured at a works 
approved by LR. 

d) Survey of structure, winches, electrical and hydraulic 
systems during installation and on site assembly. 

e) Periodical Surveys and tests are to be carried out as 
specified in Section 4. 


1.3 Lifting capacity 


1.8.1 For the purpose of classification or certification, 
each mechanical lift dock will be designated a lifting capacity 
on the following basis: 
(a) Maximum distributed load (MDL) 
This is the maximum load, in tonnes/metre, which can be 
uniformly distributed along the centreline of the platform, 
and which has been used to establish the scantlings of 
the installation. It is to be taken as: 
(Capacity of one pair of hoists minus deadweight 
of the length of platform associated with these 
hoists) divided by the hoist spacing. 
(D) Nominal lifting capacity (NLC) 
This is the maximum displacement, in tonnes, of a ship 
of normal form which can be lifted without exceeding the 
maximum distributed load for which the platform is 
designed, and is to be taken as: 
NLC - MDL x effective platform length x a 
distribution factor. 
These values will appear on the appropriate certificates issued 
by LR. 


1.3.2 The maximum distributed load on the platform 
includes the weight of cradles or blocks used for supporting 
the ship. 


1.3.3 The effective platform length is the total length 
between hoists plus the lengths of the end cantilevers, but 
each of these is to be taken as not greater than one half of the 
hoist spacing. 
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1.3.4 The distribution factor is to ensure that the 
maximum distributed load is not exceeded anywhere along 
the effective length of the platform and to allow for dynamic 
factors. The following values are generally to be adopted: 

(a) Platforms of articulated design (that is with no 
longitudinal stiffness or bending rigidity) and incorporating 
conventional block or cradle arrangements: 0,67. 

(b) Platforms of articulated design incorporating flexible 
cradles, or platforms of rigid design incorporating 
flexible or rigid cradles: calculations to be submitted but 
in no case to exceed 0,83. 


1.8.5 The total net lifting capacity of the installation is 
defined as the MDL x effective platform length. Where 
requested, this value may be included in the certification for 
information purposes only. 


7.3.6 The lifting capacities will be specially considered in 

cases where: 

(a) The block or cradle arrangement is such that the loads 
are not applied along the centreline of the platform. 

(b) The design incorporates different maximum distributed 
loads along the length of the platform. 


1.3.7 The block or cradle arrangement is, in general, to 
be such as to ensure that the pressure on the hull of a docked 
ship is not greater than that for which its structure is suitable. 
In general, this pressure is in the range 200 to 230 t/m2. 
Particular circumstances may, however, result in a greater or 
lesser pressure being appropriate. 


1.4 Machinery, control and operational features 
1.4.1 The arrangements in respect of electrical, 


mechanical, hydraulic and control engineering aspects of the 
installation are to comply with the requirements of Chapter 7. 


E Section 2 
Structural design criteria 


2.1 Loading 


2.1.1 The design is to be based on the maximum 
distributed load per metre applied as a keel block loading 
along the centreline of the platform, see also 1.3.6. 


2.1.2 The platform structure in way of bilge blocks is to 
be designed for 20 per cent of the maximum distributed load 
per metre. This figure takes into account the effect of wind 
loading on the ship equivalent to 2,5 kN/m? (corresponding to 
a wind speed of 64 m/s). 


2.1.3 The above loading is to be applied over the docking 
length of the platform and to the shore end of the platform 
where transfer takes place. 


Chapter 4 


Sections 1 & 2 


2.1.4 The access and decked-in areas of the platform are 
also to be designed for: 

(a) a superimposed load of 5,0 kN/m?, uniformly distributed; 

and 

(D) a point load of 10 kN at any one point; 

but higher values may be required to meet operational or 
equipment criteria. These loadings will not, normally, influence 
the lifting capacity specified in 1.3.1 nor the design loading 
given in 2.1.1 and 2.1.2. 


2.1.5 Consideration is to be given to the horizontal forces 
arising from wind loading and transfer operations. The 
horizontal strength of the platform is to be capable of resisting 
the following forces: 

(a) During transfer operations: a total horizontal force of 
250 N/m? on the projected area of the docked vessel, plus 
the effects of the forces required to overcome friction in the 
transfer system. The friction force is to be taken as 
2 per cent of the cradle wheel loads when roller bearings 
are fitted to the wheels, and 4 per cent when plain or 
bushed bearings are fitted. 

(o) Where a vessel is supported on the platform and transfer 
operations are not being carried out: a total horizontal 
force calculated from a wind loading of 2,5 kN/m2 
(corresponding to a wind speed of 64 m/s) on the 
projected area of the docked vessel. 


2.1.6 Resistance to these forces may be provided by one 
or more of the following methods: 

(a) A horizontal bracing system. 

(b) A horizontal rigid platform. 

(c) An adequate decking acting as a horizontal girder. 


2.2 Allowable stresses 


2.2.1 The allowable stresses in any part of the structure 
are not to exceed the values given in Table 4.2.1. These values 
apply to steel for which oy /o, is not greater than 0,7. Steels 
which have a ratio greater than 0,7 will be specially considered. 


Table 4.2.1 Allowable stresses 


Mode of stress Allowable stress Remarks 


Direct tension 0,676, 
or bending 


Members subjected to 
buckling failure are also 
to comply with 
Chapter 3 


Compression 0,67, 


Shear 


Bearing 


2.2.2 The allowable stresses may be reduced in areas 
where openings in the structure may lead to the creation of 
stress concentrations. 
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2.2.3 The allowable stresses in sheaves, shackles and 
other loose items are to comply with the requirements of 
Chapter 6. 


2.2.4 Items of structure which are subjected to wind 
forces only may be determined on the basis of the above 
stresses increased by 25 per cent. 


2.3 Rope and chain factors of safety 


2.3.1 The safety factor required for ropes used to raise 
and lower the platform is to be not less than 3 to 1 based 
upon the certified breaking strength of the rope and the 
maximum rope tension. The maximum rope tension is to be 
calculated from the rated capacity of the hoists with an 
allowance for the cumulative effect of sheave friction and wire 
rope stiffness of 2 per cent for ball or roller bearings and 5 per 
cent for plain or bushed bearings. 


2.3.2 The safety factor required for chains used to raise 
and lower the platform is to be not less than 3,0 to 1,0 based 
upon the certified breaking strength of the chain and the 
maximum chain tension. The maximum chain tension is to be 
based upon the rated capacity of the hoist. In view of the 
possibility of stress corrosion cracking, grade 80 or similar 
type, alloy chain should not be used. 


2.3.3 Increased safety factors may be required where: 

(a) The hoisting speed of the platform exceeds 0,5 m/mm. 

(D) The mode of operation of the hoist system may produce 
significant shock loading. 

(c) Aless onerous inspection replacement programme than 
LR's is envisaged in the case of installations certified but 
not classed. 


2.4 Materials 


2.4.1 Materials are to comply with the requirements of 
Chapter 8. 


2.4.2 Where the installation is to be classed, the steel is, 
generally, to comply with the requirements of the Rules for the 
Manufacture, Testing and Certification of Materials (hereinafter 
referred to as the Rules for Materials). The grade of steel used 
for structural members is to be as follows: 


Thickness, t<20,5 20,5 <t<25,5 
in mm 


25,5<t<40 40<t 


Grade A/AH B/AH D/DH E/EH 


2.4.3 Consideration may, however, be given to steel 
complying with an appropriate national standard, but tests to 
the satisfaction of the Committee will be required to 
demonstrate the suitability of the steel. 


Chapter 4 


Sections 2 & 3 


2.4.4 Alternative proposals in respect of the notch tough 
characteristics of the material will be considered when the 
service location of the particular installation is such that low 
temperatures are not climatically probable. 


[| Section 3 


Testing 
3.1 General 
3.1.1 The test criteria specified in this Section are applicable 


to all installations where the control system has an acceptable 
method of measuring the actual load on each individual hoist 
and where overhoist and overload cut outs and levelling devices 
are fitted in accordance with Chapter 7. 


3.1.2 The test criteria will be specially considered where 
an inherent feature of the design requires a departure from 
these safety control requirements. 


3.1.3 In all cases, a detailed test procedure based upon 
the requirements of this Section is to be submitted for 
approval. 


3.1.4 Loose gear, ropes and chains are to be in 
accordance with the requirements of Chapter 9. 


3.1.5 National Authorities may have more onerous test 
requirements than LR's and it is the Owner's responsibility to 
ensure that these are complied with. 


3.2 Load tests 


3.2.1 Light running tests on each winch unit are to be 
carried out at the manufacturers works. It is strongly 
recommended that all winch units are also proof tested at the 
manufacturer's works to the loads given in Table 4.3.1. 


Table 4.3.1 Proof loads for winches and cradles 


Rated capacity, SWL Proof load, in tonnes 


Up to 20t 1,25 x SWL 
SWL + 5 


1,1 x SWL 


Exceeding 20 t but not exceeding 50 t 


Exceeding 50 t 


3.2.2 The winch rated capacity (SWL) is normally based 
upon the line pull multiplied by the number of parts supporting 
the platform. 


3.2.8 The platform is to be load tested following installation 
on site: 

(a in an unloaded or partially loaded condition; and 

(D) to 100 per cent of the total lifting capacity. 
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3.2.4 The unloaded or partially loaded test is to be carried 
out to demonstrate the efficient operation of the platform sys- 
tems. 


3.2.5 The 100 per cent load test is to be based upon the 
rated capacity of each winch derived from the maximum 
distributed load per metre of the platform. This test may be 
carried out in stages by testing opposite pairs or sets of winches 
together if the size of the installation prohibits the provision of 
adequate test loads. 


3.2.6 Where staged testing is adopted for rigid platform 
designs, it is to be ensured that each winch is subjected to its 
rated capacity. 


3.2.7 Where desired, the winches may be proof tested on 
site by increasing the 100 per cent load test referred to in 
3.2.5 to the appropriate value obtained from Table 4.3.1. 


3.2.8 Cradles are to be individually tested with a proof 
load in accordance with Table 4.3.1 based upon the rated 
capacity of the cradles. 


3.8 Operational test 


3.3.1 In addition to the load tests in 3.2, a complete 
operational test is to be carried out at approximately the 
nominal lifting capacity of the installation. This is to be 
performed over the full cycle of operations, that is, hoisting, 
transfer ashore, transfer to platform and lowering. 


3.3.2 Where, for practical considerations, it is not possible 
to test to the full nominal lifting capacity, this test may be 
carried out with a reduced test load but not less than 60 per 
cent of the nominal lifting capacity. 


3.3.3 Transfer operations will be restricted to the tested 
displacement until such times as a ship of suitable 
displacement is available to test the installation to the full 
nominal lifting capacity. This full operational test is generally to 
be carried out within one year of the completion of the 
installation. 


il Section 4 
Classification Regulations 


4.1 General 


4.1.1 Mechanical lift docks built in accordance with LR's 
Rules in respect of structural and machinery requirements will 
also be eligible to be assigned a class in the Register Book 
and will continue to be classed so long as they are found upon 
examination at the prescribed surveys to be maintained in 
accordance with LR's requirements. 
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4.1.2 The Regulations for classification and Periodical 
Surveys are given in Part 1 of LR’s Rules for Ships. These 
Regulations will be applied to the mechanical lift docks and 
transfer systems insofar as they are applicable and are to be 
read in conjunction with the specific requirements given in this 
Chapter. 


4.1.3 Where the proposed installation is novel in design, or 
involves the use of unusual materials, or where experience, in 
the opinion of the Committee, has not sufficiently justified the 
principle or mode of application involved, special tests or 
examinations before and during service may be required. In 
Such cases, a suitable notation will be inserted in the Register 
Book. 


4.2 Character of classification and class notation 


4.2.1 Mechanical lift dock installations, when classed, will 
be assigned one or both of the following character symbols, 
as applicable: 

" This distinguishing mark will be assigned, at the time of 
classing, to new installations constructed under LR's 
Special Survey, in compliance with the Rules and to the 
satisfaction of the Committee. 

A This character letter will be assigned to all installations 
which have been built or accepted into class in 
accordance with LR's Rules and Regulations, and which 
are maintained in good, efficient condition. 


4.2.2 A class notation will be appended to the character 

of classification assigned to the installation and this will also 

indicate whether the transfer system is included in LR's 

classification. The character of classification and class 

notations assigned will, normally, be as follows: 

(à WA or A - Mechanical lift dock for service at 
a ate oae (port to be specified); or 

(D) "BA or A - Mechanical lift dock and transfer system for 
Service at oe eee (port to be specified). 


4.2.3 Special features or design principles may require 
variations from these typical class notations, and appropriate 
additional or amended notations may be assigned. 


4.8 Initial Survey 


4.3.1 Where it is intended to build the installation for 
classification with LR, constructional plans and all necessary 
particulars are to be submitted for the approval of the 
Committee before the work is commenced. Any subsequent 
modifications or additions to the scantlings or arrangements 
shown in the approved plans are also to be submitted for 
approval. 


4.3.2 New installations are, from the commencement of 
the work until completion and installation, to be examined by 
the Surveyors with respect to materials, workmanship and 
arrangements. Any items not in accordance with LR’s 
requirements or the approved plans, or any material, 
workmanship or arrangement found to be unsatisfactory are 
to be rectified. 


LLovp's REGISTER 


CODE FOR LIFTING APPLIANCES IN A MARINE ENVIRONMENT, July 2008 


Mechanical Lift Docks 


4.3.3 The requirements for weld procedure tests and 

weld inspection are to be agreed with the Surveyors. In 

general, however, it is recommended that non-destructive 

testing of welding to primary members should be as follows: 

(a) All fillet and butt welds in the area of support for sheave 
housings, transverse butt welds in main girders and 
similar critical areas. 

(D) 10 per cent of all other fillet and butt welds in primary 
structural members. 


4.4 Periodical Surveys 


4.4.1 Periodical Surveys are to be carried out on a 4-yearly 
Continuous Survey on the basis of the requirements of 4.4.2 
to 4.4.13. 


4.4.2 25 per cent of main and secondary transverse and 
longitudinal girders are to be examined. (This may require the 
removal of limit switch operating rods to enable submerged 
areas of the platform to be raised clear of the water). The 
examination is to include: 

(a) The connection or seating arrangements at the junction 
of longitudinal and transverse girders for signs of work 
hardening and cracking and other defects. 

(D) A general examination of protective coatings. 

(c) Examination of the rails for alignment and sign of wear 
giving particular attention to connecting arrangements 
and the connecting rail between the platform and shore. 

Timber decking is to be removed as necessary to allow these 

examinations. 


4.4.3 The Surveyor is to satisfy himself as to the 
maintenance condition and lubrication of the hoist ropes. 
Concurrent with periodic surveys he is to carry out a complete 
in situ visual examination for signs of corrosion, wear or broken 
wires: 

(a) In general, wire ropes are to be renewed where there are 
5 per cent or more of broken, worn or corroded wires in 
any length of ten rope diameters. However, reference 
may be made to a recognized national standard in 
determining discard criteria. 

(D Each year a minimum number of ropes are to be 
removed from installations as follows: 

Up to 6 hoist units : 1 rope 

6 to 20 hoist units : 2 ropes 

More than 20 hoist units : 4 ropes 
A test to destruction is to be carried out on a sample 
length selected by the Surveyor from each of the ropes 
being replaced. Should the test piece fail at breaking loads 
more than 10 per cent below the minimum required values, 
consideration will be given to the need to select for test 
and replacement some or all of the remaining ropes. 

(c) Itis the intention that all ropes are replaced in sequence 
at a rate determined by wear, chemical attack, corrosion 
or other forms of deterioration associated with the 
particular installation. For small installations this will result 
in a replacement cycle of about 5 years. Proposals for 
the replacement cycle for large installations to exceed 
10 years will be specially considered in the light of the 
test results obtained. 
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4.4.4 Where the Annual Survey incorporates the use of 
non-destructive examination equipment to inspect hoist 
ropes, the following procedure is to be adopted: 

(a) The accuracy and reliability of the NDE equipment is to 
be demonstrated to the satisfaction of the Surveyors. 

(D) Field tests are to be carried out to the Surveyor's 
satisfaction to verify the suitability of the equipment for 
the particular hoist and rope arrangement and rope 
speed. 

(c) The annual rope survey is to be as follows: 

(i) Complete visual inspection of all ropes for signs 
of broken wires. Particular attention is to be given 
to the condition of the ropes in way of the rope 
terminations as these areas are unlikely to be 
accessible to NDE equipment. See (d) Test A. 

(ii) NDE of a selected number of ropes using 
approved equipment operated by skilled personnel. 
The number of ropes selected for inspection is to 
be in accordance with 4.4.3(b) but not less than 10 
per cent of the total number of ropes in the instal- 
lation. Ropes are to be tested over their full length 
and are to be selected in accordance with a 
planned programme of inspection to ensure an 
even distribution of ropes, selected on an annual 
rotation basis. See (d) Test B. 

(iii) ^ Two years after installation of the ship lift, one 
rope that has been subjected to NDE is to be 
selected for a test to destruction to verify the NDE 
results. 

Thereafter, one rope is to be selected for a break 
test each year. See (d) Test C. 

(d) The results of the tests in 4.4.4(c) will be used to 
determine, to the satisfaction of the Surveyor, whether 
rope replacement or further testing is necessary for the 
particular installation. In general, the following criteria are 
to be used in determining the adequacy of the ropes to 
be retained in service: 

Test A. The number of broken wires is not to exceed 
5 per cent in any length of 10 rope diameters. 

Test B. The cross-sectional area is not to be 
reduced by more than 10 per cent of the original 
area. Where the loss in area is found to be 
between 5 and 10 per cent, consideration is to be 
given to including these ropes in subsequent 
examinations in addition to ropes selected for 
normal annual NDE. 

Test C. The reduction in breaking strength when 
the combined effect of metal loss, corrosion 
pitting and broken wires has been taken into 
account, is not to exceed 10 per cent of the 
minimum specified rope breaking strength. 


4.4.5 The Surveyor is to satisfy himself as to maintenance, 
condition and lubrication of hoist chains. In general, any length 
of chain so worn that its mean diameter at its most worn part 
is reduced by 4 per cent or more from its nominal diameter is 
to be renewed. 
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4.4.6 25 per cent of the upper and lower sheaves, 
bearings, axles and housings are to be examined, with at least 
two complete sets of sheaves opened up for examination. All 
sheaves are to be opened up at least once in the 4-yearly sur- 
vey cycle. Attention is to be paid to lower blocks in way of 
drain holes and the attachment of sheave housings to upper 
and lower supports is to be examined. 


4.4.7 Covers on 25 per cent of the hoists are to be 

removed to allow for the following inspections: 

(a) The tooth alignment of open gears is to be checked. 

(b) Main shaft pillow block bearings are to be opened up. 

(c) Cap screws securing final sour wheels to the drum are to 
be check tightened with a torque spanner. 

(d) Primary gears and all open gear shafts and bearings are 
to be examined. 

(e) The hoist frame and bolting arrangements are to be 
examined. 


4.4.8 Where the transfer system is included in the class 

notation 25 per cent of the transfer bogies are to be examined. 

(a) Wheels are to be examined for wear and the condition of 
linkages between bogies is to be checked. 

(b) A random selection of 10 per cent of the axle pins to the 
bogie wheels is to be withdrawn for inspection for signs 
of excessive wear and other defects. 

(c) The rails are to be examined for alignment and signs of 
wear and to verify the adequacy of the locating and locking 
arrangements. 


4.4.9 A complete megger test of all electrical systems is 

to be carried out and electrical cables are to be examined. 

(a) Breakers, relays and all other mechanical electrical gear 
are to be examined. 

(b) 25 per cent of electric motors including bearings and 
magnetic brakes are to be examined. 

(c) All circuit breakers to be tested for overload tripping. 

(d) Air compressors for hoist ratchet and arrangement are to 
be generally examined together with the air tank. 

(e) The efficiency of all safety devices is to be demonstrated. 


4.4.10 | Ata convenient time close to the Periodical Survey, 
the Surveyor should attend during a hoist and transfer opera- 
tion. 


4.4.11 | It should be noted that timber decking is not a class 
matter. However, the general condition of timber should be 
reported. 


4.4.12 Any other matter which may have a bearing on the 
class of the installation is also to be reported. 


4.4.13 . The requirements for Periodical Surveys for small 
installations will be considered. 


4.5 Classification of installations not built under 
survey 


4.5.1 Where classification is desired for a mechanical lift 
dock not built under survey, plans and information showing 
the materials of construction, arrangements and principal 
scantlings are to be submitted for approval. 
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4.5.2 A thorough survey of the installation is to be carried 

out and is to include the following: 

(a) A thorough examination of the steel structure. The 
scantlings of material present and the extent of any 
deterioration is to be recorded. Non-destructive testing is 
to be carried out in accordance with 4.3.3. 

(b) A thorough examination of all the hoist ropes or chains, 
together with sheaves and winch sets. Ropes or chains 
are to be renewed as may be required by 4.4.3. The 
requirements of 4.4.4 are to be applied and the initial 
extent of renewal is to be agreed with the Surveyor. 

(c) A thorough examination of all the winches and of the 
electrical and control system in accordance with 4.4.7 
and 4.4.9 respectively. 


4.5.8 The installation is to be tested in accordance with 
Section 3. 


4.5.4 Where the transfer system is to be included in the 
class notation, the requirements of 4.4.8 are to be complied 
with, except that 25 per cent of the axle pins to the bogie 
wheels are to be withdrawn for inspection. 


RI Section 5 
Certification requirements 


5.1 General 


5.1.1 Where LR is requested to issue certification for a 
mechanical lifting dock but the installation is not to be classed, 
the procedure given in this Section is to be adopted. 


5.1.2 Constructional plans and all necessary particulars 
are to be submitted for approval before the work is 
commenced. Any subsequent modifications or additions to 
the scantlings or arrangements shown on the approved plans 
are also to be submitted for approval. 


5.1.3 New installations are, from the commencement of 
the work until completion and installation, to be examined by 
the Surveyors with respect to materials, workmanship and 
arrangements. Any items not in accordance with the approved 
plans or other applicable requirements, or any material, work- 
manship or arrangements found to be unsatisfactory, are to be 
rectified. 


5.1.4 The requirements for weld procedure tests and 

weld inspection are to be agreed with the Surveyors. In 

general, however, it is recommended that non-destructive 
testing of welding to primary members should be carried out 
as follows: 

(a) All fillet and butt welds in the area of support for sheave 
housings, transverse butt welds in main girders and sim- 
ilar critical areas. 

(D) 10 per cent of all other fillet and butt welds in primary 
structural members. 


5.1.5 The installation is to be tested in accordance with 
the requirements of Section 3. 
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ii Section 1 
Introduction 


1.1 General 


Lad The requirements of this Chapter are to be complied 
with in cases where LR is requested to issue certification for 
the following installations: 

(a) Cargo and vehicle lifts. 

(D) Vehicle ramps. 

(c) Passenger lifts. 

Where requested, the appropriate requirements of (a) and (b) 
will be applied by LR for the examination of the opening and 
closing operation for other similar installations such as stern or 
bow doors. 


1.1.2 For classification requirements, particularly with 
respect to structural and watertight integrity of the ship, 
reference should be made to the Rules and Regulations for 
the Classification of Ships (hereinafter referred to as the Rules 
for Ships). 


D: Section 2 
Cargo and vehicle lifts 


2.1 General 


2.1.1 This Section applies to cargo and vehicle lifts which 
are operated whilst the ship is in a harbour or sheltered water 
environment, and where cargo or vehicles may be stowed on 
them in their stowed position whilst the ship is at sea, i.e. 
Standard Service Category. 


2.1.2 Where the lift is designed to operate in conditions 
other than those defined in 2.1.1, the design is to be subject 
to special consideration, i.e. Specified Service Category. 


2.1.3 The operating and stowed loading conditions are to 
be clearly specified in all submissions together with hoisting 
speeds, and braking times. 


2.1.4 For the operating condition, the lift is to be 
considered with respect to the following forces and loads: 

(a)  Self-weight of lift. 

(D) Applied loading. 

(c) Dynamic forces due to hoisting/lowering. 

(d) Forces due to static inclination of the ship. 
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2.1.5 The lift structure and locking mechanism are also to 
be examined with respect to the stowed condition for the 
following criteria appropriate to the ship's characteristics: 

(à  Self-weight of lift. 

(D) Applied load due to vehicle or cargo loading. 

(c) Forces due to ship motion and static inclination. 

(d) Weather loading, where appropriate. 


2.2 Basic loads 


2.2.1 The self-weight load, Lw, is the load imposed on the 
hoisting mechanism by the weight of the structure and 
machinery. 


2.2.2 The applied load, Le, is the loading imposed on the 
lift structure by the cargo or vehicles. 


2.2.3 The safe working load (SWL) is the maximum load 
for which the lift is certified and is equal to the maximum value 
of Lo. 


2.3 Dynamic forces due to hoisting 


2.8.1 To take account of acceleration and shock loading 
the self-weight and applied load are to be multiplied by 1,20. 


2.4 Forces due to ship motion 


2.4.1 Lifts are to be designed to operate in a harbour or 
sheltered water environment where there is no significant 
motion of the ship due to wave action. 


2.4.2 For the operational condition, the lift is to be 
designed to operate safely and efficiently at an angle of heel of 
the ship of 5°, and an angle of trim of 2°, acting simultaneously. 
If it is intended to operate a lift at angles differing from these, 
the lift is to be designed for these angles and the certificate 
marked accordingly. 


2.4.8 In addition to the operating conditions, the lift and 
its locking mechanisms are also to be designed to withstand 
the following conditions when stowed: 
(a) Acceleration normal to deck of + 1,0 g 
Acceleration parallel to deck in fore and aft directions of 
xz05g 
Static heel of 30°. 
(D) Acceleration normal to deck of + 1,0 g 
Accelerations parallel to deck in transverse directions of 
xz05g 
Static heel of 30*. 


2.4.4 Alternatively, where the lift is to be fitted to a 
conventional ship and the ship's characteristics are known, 
the forces may be calculated for the combination of static and 
dynamic forces of Ch 3,2.11 for the ship's motions and 
accelerations obtained from Tables 3.2.2 and 3.2.3 in 
Chapter 3. 
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2.5 Design loads 

2.5.1 The design loads are to be consistent with the 
ship's loading manual and are to include the details of the 
number and spacing of vehicles the lift is designed to 
accommodate, the type of vehicles, their weight, axle loading, 
tyre print dimensions, and number and spacing of wheels and 
supports. Fig. 5.2.1 gives typical loading information. Due 
account is to be taken of asymmetric loading where applicable. 


2.5.2 In addition to vehicle loading, the lift is to be 
considered with respect to uniform deck loading (UDL) 
appropriate to the deck or decks at which it is stowed and is 
to comply with the appropriate requirements of Pt 3, Ch 3 and 
Ch 11 of LR's Rules for Ships. Similarly, where the lift forms 
part of the ship's watertight structure, it is to comply with 
these requirements as appropriate. 


2.6 Load combinations 


2.6.1 The lift is to be considered with respect to design 
loads resulting from the following conditions: 


(a) Case 1 Operating condition. 

(D Case 2 Stowed condition. 

(c) Case 3 Test load condition. 

2.6.2 Case 1. The lift is to be considered with respect to 


the self-weight and applied load multiplied by a dynamic 
factor of 1,20, together with the horizontal forces as defined in 
2.4.2. This is represented by the following expression: 


1,2 (Lw + Lo) + Ep + Lhe 


where 
Ly = self-weight load 
Lo, = applied load 
Lyi = factored load due to 5° heel 
Luo = factored load due to 2° trim. 
2.6.3 Case 2. The lift is to be considered with respect to 


the forces resulting from the accelerations due to ship motion, 
together with the forces due to consideration of static 
inclination as defined in 2.4.3 or 2.4.4, together with weather 
forces appropriate to its stowed position. 


2.6.4 Case 3. The lift is to be considered with respect to 
forces due to the self-weight plus the test load, L;, multiplied 
by a dynamic factor of 1,20. This case is represented by the 
following expression: 
1 12 (Lw + Li) 
where 
Lt = SWL x proof load factor obtained from Ch 9,1.9. 


2.7 Allowable stress - Elastic failure 


2i The allowable stress, o,, is to be taken as the failure 
stress of the component concerned multiplied by a stress 
factor, F, which depends on the load case considered. The 
allowable stress is given by the general expression: 

o4 - Fo 
where 
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o4 = allowable stress, in N/mm? 
F = stress factor 
c = failure stress, in N/mm2. 
2.7.2 The allowable stress factor, F, for steel in which 


Oo 
— < 0,7, is to be as given in Table 5.2.1: 
u 


where 

oy = yield stress of the material stress, in N/mm? 

o, - ultimate tensile strength of the material, in N/mm?. 
Table 5.2.1 Stress factor, F 


Load case Case 2 


0,75 


Stress factor, F 


NOTE 
Where the lift forms part of the hull structure, the scantlings are to 
comply with the requirements of the Rules for Ships. 


[e] 
2.73 For steel with FE » 0,7, the allowable stress is to 


u 
be derived from the following expression: 
Sa = 0,41F (o, + oy) 


ta = 0,24F (o, +6,) 


2.7.4 The failure stresses for elastic failure are given in 
Table 5.2.2. 
Table 5.2.2 Failure stress 


Mode of failure Failure stress 


Tension d ‚00y 


Compression 1 „0oy 
Shear 0,580% 


Bearing 


1 ‚0oy 


2.7.5 For components subject to combined stresses, the 
following allowable stress criteria are to be met: 
(a) Oxx < Fo 


(0) oy <Fo 
(c) ay t 
(d) (5,2 + Gy? - Oy + 31,2)? < 1,1F o 
where 

o, = applied direct stress in x direction, in N/mm? 

oy, = applied direct stress in y direction, in N/mm? 

t9 = applied shear stress, in N/mm?. 

2.8 Allowable stress - Plate buckling failure 
2.8.1 The allowable stress is to be taken as the critical 


buckling stress of the component concerned multiplied by the 
stress factor, F, as defined in Table 5.2.1. The critical buckling 
stress is obtained by reference to Ch 3,2.22. 
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Fig. 5.2.1 Typical loading data 
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2.9 Required deck plating thickness 2.10 Deflection criteria 
2.9.1 The deck plating thickness, t, is to be not less than: 2.10.1 The deflection of the lift structure or of any individual 
t -46 (AP, +1,5 mm member with respect to Case 1 and 2, see 2.6.2 and 2.6.3, is 
to be limited to: 
where 
A = stress factor obtained from Fig. 5.2.2 for the tyre == mm 
print and plate dimensions defined in the figure 400 
Py, - load, in tonnes, on the tyre print. For close-spaced where 
wheels, the shaded area shown in Fig. 5.2.2, may l = distance between supports, in mm. 


be taken as the combined wheel print. 
2.10.2 Where applicable, the deflection is to be limited to 
ensure the watertight integrity of the ship is maintained. 


2.11 Guide rails 
2.11.1 Arrangements are to be provided to restrict horizontal 


movements of the lift during operation by guide rails, or other 
means. 


2.11.2 Where guide rails are fitted, they are to be such that 
the maximum deflection, resulting from horizontal components 
of load, is not greater than 6,0 mm. The working clearance 
between the lift and guide rail is to be such as to allow free 
vertical movement of the lift. 


Tyre print ratio (PR) [7 


Plate panel ratio = I3 


Tyre print ratio x 2,5 
— — — Plate panel ratio = 1,0 2.12.1 


2.12 Stowage locks 


Stowage locks are to be provided to resist the 
vertical, forward/aft and lateral loads as defined in 2.6.3. 
Arrangements are to be such that the locks do not work loose 
and impair the watertight integrity of the ship. 


2.13 Hoisting arrangements 


2.18.1 Where chains are used as part of the hoisting 
arrangement, they are to have a minimum safety factor of 4,0. 


2.13.2 Where wire ropes are used as part of the hoisting 
arrangement, they are to have a safety factor given by: 


104 
Sv =. 
8,85L + 1910 
NOTE 
For inkermediate values di tre pit but not less than 4,0 nor greater than 5,0. 
ratio and plate panel ratio the stress where 
factor A is obtained by interpolation SF = minimum safety factor required 
L = safe working load of lift 
O 01 02 03 04 05 06 07 0,8 09 1,0 This is represented graphically in Fig. 3.2.11 in Chapter 3. 


Fig. 5.2.2 Deck plating stress factor, A 244 Materials 


2.14.1 Materials are to comply with the requirements of 
Chapter 8. 


2.14.2 Where the lift is a classification item, the material is 
to comply with Ch 8,1.1 and the grade of steel selected in 
accordance with Table 3.5.2 in Chapter 3. 
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2.14.3 Where the lift is subject to certification only, the 
material is to comply with Ch 8,2. The selected steel grade is 
to provide adequate assurance against brittle fracture 
taking into account the material tensile strength and thickness 
and the environment in which the lift is designed to operate 
and, in general, is to comply with the Charpy test 
requirements given in Table 3.2.17 in Chapter 3. 


gi Section 3 
Vehicle ramps 


3.1 General 


3.1.1 This Section applies to moveable vehicle ramps 
installed on ships where the loading or unloading operation is 
carried out in a harbour or sheltered water, i.e. Standard 
Service Category. 


3.1.2 Where the ramp is designed to operate in conditions 
other than those defined in 3.1.1, the design will be specially 
considered, i.e. Specified Service Category. 


3.1.3 The loaded and stowed conditions must be clearly 
specified in all submissions, together with hoisting speeds, 
braking times and operating angles for the intermediate 
positions of the ramp. 


3.1.4 For the loaded condition, the ramp is to be 
considered for the worst possible combination of angles and 
support arrangement (supported by the quay and/or its 
hoisting mechanism) with respect to the following forces: 

(a)  Self-weight. 

(o) Applied load. 

(c) Dynamic forces due to vehicle movement. 


3.1.5 For raising and slewing manoeuvres, the ramp is to 
be considered with respect to the following forces: 

(a)  Self-weight. 

(o) Applied load, where appropriate. 

(c) Dynamic forces due to hoisting/slewing. 

(d) Forces due to ship's static inclinations. 


3.1.6 For the stowed condition, the ramp and its locking 
mechanism are to be considered with respect to the following 
forces: 

(à  Self-weight. 

(D) Applied load, where appropriate. 

(c) Forces due to the ship motion and static inclination. 

(d) Weather loading as appropriate. 


3.2 Basic loads 


3.2.1 The self-weight load, Ly, is to be taken as the 
weight of the ramp and is to be multiplied by 1,2 to take 
account of the dynamic forces due to manoeuvring the ramp. 


3.2.2 The applied load, L,, is the static load on the ramp 
due to cargo or vehicles and is to be multiplied by 1,1 to take 
account of vehicle movement. 
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3.2.8 When the ramp is manoeuvred whilst loaded, both 
Ly and L, are to be multiplied by 1,2. 


3.8 Forces due to ship motion 


3.3.1 Ramps are to be designed to operate in a harbour 
or sheltered water environment where there is no significant 
motion of the ship due to wave actions. 


3.3.2 For both the lowered and manoeuvring conditions 
the ramp is to be designed to operate safely and efficiently at 
an angle of heel of 5°, and an angle of trim of 2° acting 
simultaneously. 


3.3.3 The slope of the ramp is not to exceed 1 in 10 and 
where the ramp is designed for ship to shore use, this angle is 
to include the effects of heel and trim defined in 3.3.2. Where 
a ramp is designed to operate at a greater slope, it will be 
subject to special consideration. 


3.3.4 The ramp and locking mechanism are to be 
designed to withstand the following conditions when the ramp 
is in its stowed position: 
(a) Acceleration normal to deck of + 1,0 g 
Acceleration parallel to deck in fore and aft direction 
of + 0,5g 
Static heel of 30°. 
(D) Acceleration normal to deck of + 1,0 g 
Acceleration parallel to deck in transverse direction of 
xz05g 
Static heel of 30°. 


3.3.5 Alternatively, where the ramp is to be fitted to a 
conventional ship and the ship's characteristics are known, 
the forces may be calculated for the combination of static and 
dynamic forces of Ch 3,2.11 for the ship's motions and 
accelerations obtained from Tables 3.2.2 and 3.2.3 in 
Chapter 3. 


3.4 Design loads 


3.4.1 The design loads are to be consistent with the 
ship's loading manual and are to include the details of the 
number and spacing of vehicles the ramp is designed to carry, 
the type of vehicles, their weight, axle loading, tyre print 
dimensions, and number and spacing of wheels and 
supports. Fig. 5.2.1 gives typical ramp loading information. 


3.4.2 In addition to vehicle loading, where a ramp in its 
stowed position forms part of a deck, it is to be considered 
with respect to the uniform deck loading (UDL) appropriate to 
that deck and is to comply with the appropriate requirements 
of Pt 3, Ch 3, Pt 3, Ch 11 and Pt 4, Ch 2 of LR's Rules for 
Ships. Similarly, where the ramp forms part of the ship's 
watertight structure it is to comply with these requirements as 
appropriate. 


LLOYD’S REGISTER 


CODE FOR LIFTING APPLIANCES IN A MARINE ENVIRONMENT, July 2008 


Lifts and Ramps 


3.5 Load combinations 


3.5.1 The ramp is to be considered with respect to 
design loads resulting from the following conditions: 


Case 1 Lowered condition. 
Case 2 Stowed condition. 
Case 3 Manoeuvring condition. 


Case 1. The ramp is to be considered with respect 
to self-weight plus the applied load multiplied by 1,1, together 
with the horizontal forces as defined in 3.3.2 and 3.3.3. This 
is represented by the following expression: 


Lt 1,1Lo + Lhi + Lyo Lgs 


where 
Ly = self-weight load 
Lo, = applied load 
La. = load due to 5° heel 
Luo = load due to 2° trim 
Lug = load due to ramp angle. 


3.5.2 Case 2. The ramp and locking mechanism are to 
be considered with respect to the forces acting on the 
self-weight and applied load as appropriate resulting from 
accelerations due to the ship's motions and static inclination 
together with weather forces appropriate to the stowed 
position. 


3.5.3 Case 3. The ramp is to be considered with respect 

to its self-weight and applied load as appropriate multiplied by 

1,20, together with the horizontal forces defined in 3.3.2. 

(a) For ramps which are unloaded during manoeuvring, this 
is represented by the following expression: 


1,2Ly + Li t Lho 
(b) For ramps which are loaded during manoeuvring, this is 
represented by the following expression: 
1,2 (Lw + Lj) + Lu + Lho 


3.6 Allowable stresses 


3.6.1 The allowable stresses are as defined in 2.7. to 2.9 
inclusive. 


3.7 Deflection criteria 


3.7.1 The deflection of the ramp between supports with 
respect to Cases 1 and 2 is to be limited to that given by the 
following expression: 

— mm 

400 
where 

l = distance between supports, in mm. 


3.7.2 Where applicable, the deflection in the stowed 
condition is to be limited to ensure the watertight integrity of 
the ship is maintained. 
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3.8 Stowage locks 


3.8.1 Stowage locks are to be provided to resist the 
vertical, forward/aft and lateral forces resulting from consideration 
of load Case 2, see 3.5.2 and to maintain the watertight 
integrity of the ship. 


3.9 Hoisting and slewing arrangements 
3.9.1 Where chains are used as part of the hoisting or 
slewing arrangement, they are to have a minimum safety 


factor of 4,0. 


3.9.2 Where wire ropes are used as part of the hoisting or 
slewing arrangement, they are to have a safety factor given by: 


4 
CMT = = 
8,85L + 1910 
but not less than 4,0 nor greater than 5,0 
where 


SF = minimum safety factor required 
L weight of the ramp (for ramps which are unloaded 
during manoeuvring) or the SWL (for ramps which 
are loaded during manoeuvring.) 
This is represented graphically in Fig. 3.2.11 in Chapter 3. 


3.10 Materials 


3.10.1 Materials are to comply with the requirements of 
Chapter 8. 


3.10.2 Where the ramp is a classification item, the materi- 
al is to comply with Ch 8,1.1 and the grade of steel selected 
in accordance with Table 3.5.2 in Chapter 3. 


3.10.3 Where the ramp is subject to certification, the 
material is to comply with Ch 8,1.2. The selected steel grade 
is to provide adequate assurance against brittle fracture 
taking into account the material tensile strength and thickness 
and the environment in which the ramp is designed to operate 
and, in general, is to comply with Charpy test requirements 
given in Table 3.2.17 in Chapter 3. 


a Section 4 
Passenger lifts 


4.1 General 


4.1.1 This Section applies to electric and hydraulic 
powered lifts permanently installed in ships and employing an 
enclosed car suspended by ropes or supported by hydraulic 
jacks and running between rigid guides for the transfer of 
persons, or persons and goods, between the decks. The 
rated speed is not to exceed 1,0 m/s. Lifts designed for a 
higher rated speed will be specially considered. 
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4.1.2 The lift is to comply with the requirements of a Table 5.4.1 Rated load 
recognized national or international standard, e.g. EN81, any 
requirements of the National Authority of the country of Maximum Maximum 
registration and the requirements contained in this Section. Rated load, in kg Daan number of 
car area, In m passengers 
4.1.3 The rated load, minimum stopping distance, buffer 
her, : 100 0,40 1 
stroke, type of hoisting drive, type of safety gear and buffer are 180 0.50 2 
to be clearly specified in all lift submissions. 225 0,70 3 
300 0,90 4 
4.1.4 The lift is to be designed such that it can be 375 10 5 
stowed, either manually or automatically, in the event of the 400 AT 5 
specified operational conditions being exceeded. 450 ,30 6 
525 ,45 7 
4.1.5 For the operating conditions, the lift is to be 600 160 8 
considered with respect to the following forces: 630 66 8 
(a)  Self-weight of car. S9 JS 9 
750 ,90 
(o) Rated load. 800 2.00 
(c) Dynamic forces due to lift motion. 825 2.05 
(d) Forces due to ship motion and static inclination. 900 2.20 
4.1.6 For the stowed condition, the lift is to be considered NOTES 
with respect to the following forces: . Forintermediate loads, the area is determined by linear interpolation. 
(a) Self-weight of car. E e maximum number of persons carried is given by: 
(b) Forces due to ship motion and static inclination. e rounded down to the nearest whole number where, Le 
is the rated load. 
, . If the rated load exceeds by more than 15 per cent that indicated 
4.2 Basic loads in the table for maximum available car area, the maximum 
number of passengers permitted shall correspond to that 
4.2.1 The self-weight load, Lw, is the load imposed on the area. 


Recesses and extensions, even of height less than 1 m, 
whether protected or not by separating doors, are only permitted 
if their area is taken into account in the calculation of the 
maximum available car area. 


hoisting mechanism by the weight of the permanent 
components of the lift car structure and machinery. 


4.2.2 The rated load, Lẹ is the load imposed on the lift 
car by the passengers and is to be not less than that obtained 
from Table 5.4.1. 


Table 5.4.2 Governor tripping speeds and 
4.2.3 Where lifts are mainly intended to carry goods stopping distances 
which are generally accompanied by people, the design is to 
take into account the load to be carried and the weight of the Stopping distances 
handling device which may enter the car in addition to the _ Governor e 
requirements of Table 5.4.1. Rated speed, tripping speed, Minimum, Maximum, 
in m/s in m/s in metres in metres 

O to 0,62 0,88 0,15 0,38 

4.3 Dynamic forces resulting from operation of 0,75 1,05 0,15 0,41 


safety device or car striking buffers 1,00 1,40 0,23 0,58 


4.3.1 The dynamic forces due to the operation of the 
safety devices or the car striking the buffers are to be taken 
into account by multiplying the self-weight and applied load by 


a factor, F, which is calculated using the following expression: ie Forces due 15:Ship. motion 
pcne 0,135V? 4.4.1 Passenger lifts, their associated machinery and 
structure are to be designed to operate at sea with respect to 
where the following conditions: 
V = rated speed, in m/s (a) Roll: + 10°, with 10 second period. 
S = minimum stopping distance or buffer stroke, (b) Pitch: + 7,5°, with 7 second period. 


whichever is the lesser. 


4.3.2 The rated speed, minimum stopping distance and 
buffer stroke are to be obtained from the lift specification to 
which the lift is constructed. Table 5.4.2 gives typical values of 
governor tripping speed and stopping distances and 
Fig. 5.4.1 typical buffer strokes. 
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Fig. 5.4.1 Stroke for various types of buffer 


4.4.2 In addition to the operational conditions the lift, 

associated machinery and structure are to be designed to 

withstand the forces resulting from consideration of the 

following conditions when in its stowed condition: 

(a) Roll: +22,5°, with 10 second period. 

(b) Pitch: + 7,5?, with 7 second period. 

(c) Heave: Amplitude = 0,0125L with 10 second period 
where, L, is the Rule length of the ship (see Pt 3, 
Ch 1 of the Rules for Ships). 


4.5 Load combination 


4.5.1 The lift and its associated mechanism and structure 
are to be considered with respect to design loads resulting 
from the following conditions: 

(a)  Case1. The lift is to be considered with respect to the 
dead load and live load multiplied by the factor, Fg, 
together with the horizontal forces resulting from the 
condition defined in 4.4.1. This is represented by the 
following expression: 


(Ly + Lj) Fs + Lhi + Lho 


where 
Ly = self-weight 
= rated load 
F = the dynamic factor due to safety devices operating 


or car striking buffers 
Lyi = horizontal force due to roll 
Lho horizontal force due to pitch. 
(D Case 2. The lift (self-weight only) is to be considered 
with respect to the forces resulting from the accelera- 
tions due to the ship's motion as defined in 4.4.2. 
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4.6 Allowable stresses 


4.6.1 The stress factor and allowable stresses are to be 
in accordance with 2.7 to 2.10. 


4.7 Deflection criteria 


4.7.1 The deflection of the car structural members is not 
to exceed: 


4.7.2 The deflection of the guide rails is not to exceed: 
L 


400 


or 3,0 mm, whichever is the lesser 
where 
l = distance between supports, in mm. 


4.7.3 The car walls or doors in their closed position are to 
be able to resist without permanent deformation or elastic 
deformation greater than 15 mm a force of 300 N evenly 
distributed over a circular or square area of 500 mm? applied 
parallel to the deck from inside towards the outside of the car. 
The doors are to be capable of operating normally after being 
subjected to this load. 


4.7.4 The car roof is to withstand without permanent 
deformation a force of 2000 N applied at any position and nor- 
mal to the deck. 


4.8 Guides 


4.8.1 At least two steel guides are to be installed and the 
surface finish is to be sufficiently smooth to allow free running 
of the car or counterweight. 


4.8.2 The guides are to be designed to resist forces 
resulting from application of the safety devices by multiplying 
the self-weight and applied load by a factor obtained from 
Table 5.4.3. 


Table 5.4.3 Factors for guide designs 


Type of safety device 


Factor, Fs 


Instantaneous safety device, except 2,5 
captive roller type 


Captive roller type safety device 1,4 


Progressive safety device 1,0 


4.8.3 The allowable stress in the guides is to be calculated 
in accordance with the method described in Ch 3,2.19. 
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4.9 Safety gear 


4.9.1 The car and counterweight are to be provided with 
safety gear capable of operating only in a downward direction 
by gripping the guides. It should be capable of stopping the 
fully laden car or counterweight, at the tripping speed of the 
overspeed governor, even if the suspension device breaks. 
The safety gear is to be tripped by an overspeed governor, but 
the counter-weight may be tripped by failure of the suspension 
gear or by a safety rope. 


4.9.2 The safety gear may be of the instantaneous type 
with buffered effect or of the instantaneous type where the 
rated speed is not in excess of 0,63 m/s. 


4.9.3 The counterweight safety gear may be of the 
instantaneous type. 


4.9.4 The jaws of safety devices are not to be used as 
guide shoes. 


4.10 Overspeed governors 


4.10.1 Tripping of the overspeed governors is to occur at 

a speed of at least 115 per cent of the rated speed and not 

more than the following: 

(a) 0,8 m/s for instantaneous safety gears except for the 
captive roller type. 

(D) 1,0 m/s for safety gears of the captive roller type. 

(c) 1,5 m/s for instantaneous safety gear with buffered 
effect. 


4.10.2 The tripping speed of an overspeed governor for a 
counterweight safety gear is to be higher than that for the car 
safety gear but is not to exceed it by more than 10 per cent. 


4.10.8 The force exerted by the overspeed governor when 
tripped is to be not less than the greater of: 

(a) 300 N; or 

(D) twice the force necessary to engage the safety gear. 


4.10.4 The breaking load of the overspeed governor 
operating rope is to have a safety factor of 8,0 with respect to 
the force required to operate the safety gear. The rope is to be 
not less than 6,0 mm diameter and the ratio of the bottom of 
the sheave groove diameter to rope diameter is to be not less 
than 30 to 1. 


4.11 Buffers 


4.11.1 The car and counterweight are to be provided with 
buffers at their bottom limit of travel. If the buffers travel with a 
cage or counterweight they are to strike against a pedestal at 
least 0,5 m high at the end of the travel. 


4.11.2 Where energy accumulation type buffers are used, 
the total possible stroke of the buffers shall be at least equal 
to twice the gravity stopping distance corresponding to 115 per 
cent of the rated speed, i.e.: 

S = 0,135V2 but not less than 0,065 m 
where 
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S stroke, in metres 

V rated speed, in m/s 
Buffers are to be designed for the above stroke, under a 
static load of 4,0 times the self-weight of the car plus its rated 
load or 4,0 times the weight of the counterweight as 
appropriate. 


4.11.8 With the rated load in the car, the average deceleration 
due to the buffers acting on a free falling car is not to exceed 
1,0 g and the maximum deceleration is not to exceed 
2,5 g. 


4.12 Hoisting arrangements 


4.12.1 The hoisting arrangements may consist of: 
(a) Traction drive using sheaves and ropes; or 
(D) positive drive, if the rated speed is not greater than 
0,64 m/s, consisting of: 
(i) Drum and rope without counterweight; or 
(ii) sprocket and chain. 


4.12.2 The ratio of sheave groove diameter or drum to 
rope diameter is to be not less than 40 to 1. Where drum drive 
is used, the drum is to be grooved and the fleet angle of the 
rope in relation to the groove is not to be greater than 4° either 
side of the groove axis. 


4.12.3 Not more than one layer of rope is to be wound on 
the drum and when the car rests on its fully compressed 
buffers one and a half turns of rope are to remain in the 
grooves. 


4.12.4 The safety factors of suspension ropes, defined as 

the ratio of minimum breaking load of the rope to the 

maximum load on the rope when the car is at its lowest level 

and subjected to its rated load, are to be not less than: 

(a) 12 to 1 in the case of traction drive with three ropes 
or more. 

(D 16 to 1 in the case of traction drive with two ropes. 

(c) 12 to 1 in the case of drum drive. 


4.12.5 A device is to be fitted at one end of the hoisting 
arrangement to equalize the tension in the ropes or chains. 


4.12.6 Where compensating ropes are used, the ratio 
between the bottom of sheave groove diameter and diameter 
of the rope is to be not less than 30 to 1. 


4.13 Lift trunk and motor room 


4.13.1 All lift trunks and machinery spaces are to be 
completely enclosed, suitably ventilated, and constructed to 
give fire protection in compliance with the requirements of 
SOLAS 1974. 


4.13.2 Clearances around the car are also to be guarded 
or arranged to preclude the possibility of personnel falling 
between the car and trunk. 
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4.18.8 Only pipes and cables belonging to the lift may be 
installed in the trunk and travelling cables are to be protected 
by an internally smooth metal trough which is to be provided 
with a slot having rounded edges to allow free passage of the 
cables leaving the lift car and be of sufficient width to allow 
passage of the free hanging loop of the travelling cable. 


4.18.4 Where two or more lifts are fitted into one trunk, 
each car and its associated counterweight is to be separated 
by means of sheet steel over the full height of the trunk. 


4.18.5 The lift trunk is not to be part of the ship's ventilation 
ducting but is to be ventilated by an independent system. 


4.13.6 The trunk entrances are to be located to prevent 
the ingress of water or cargo into the trunk, and the deck 
areas at entrances are to be non-slip and of approved 
material which will not readily ignite. 


4.13.7 Where the lift is for crew, the headroom of the trunk 
(the space above the car roof when the car is in its highest 
position) is to incorporate an escape hatch of 0,5 x 0,5 m 
minimum dimensions. 


4.14 Lift car and counterweight 


4.14.1 | The car is to be constructed of steel or equivalent 
non-flammable material, have a non-slip floor and be provided 
with at least one handrail where access for persons is clearly 
available. A load plate is to be prominently displayed 
specifying the safe working load in persons and kilogrammes. 


4.14.2 | The car entrances are to be provided with doors of 
an imperforate type fitted with devices to prevent untimely 
opening and slamming. The clearance between the car and 
car door is to be not more than 6,0 mm. 


4.14.3 Power operated doors are to be of the centre 
opening balanced type and manual doors of the two panel 
centre opening type or concertina or telescopic type opening 
from one side only. Manual single sliding entrances of the 
concertina or telescopic type are to be fitted with devices to 
prevent slamming. 


4.14.4 The car and counterweight are to be guided over 
their full travel, including overtravel and an independent 
guidance medium to limit car movement in the event of 
casting failure is to be provided where cast iron shoes or guide 
shoes contained in cast iron housings are used. 


4.14.5 | Counterweights are to be constructed of steel or 
equivalent material and filler weights are to be securely 
clamped in position within steel frames. Concrete filler weights 
are not permitted. A suitable device is to be fitted to stop and 
support the counterweight in the event of rope failure. 


4.14.6 | Traction drive lifts are to incorporate a device to 

stop and support the car if: 

(a) When a start is initiated the lift machine does not rotate. 

(D) The car or counterweight is stopped in downwards 
movement by an obstruction which causes the ropes to 
slip on the driving pulley. 
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4.14.7 . The device is to function in a time not greater than 

the lesser of the following values: 

(a) 45s. 

(b) Time for the car to travel the full distance, plus 10 s, with 
a minimum of 20 s if the full travel time is less than 10 s. 


4.14.8 | The device is not to affect either the inspection or 
electrical recall operation. 


4.15 Landing doors 


4.15.1 Steel doors are to be fitted at all entrance stations. 
When closed, the doors are to provide fire resistance at least 
as effective as the trunk to which they are fitted. 


4.15.2 Power operated doors are to be of the centre 
opening balanced type and manual doors of the two panel 
centre opening type or concertina or telescopic type opening 
from one side only. Manual single sliding entrances of the 
concertina or telescopic type are to be fitted with devices to 
prevent slamming. 


4.16 Emergency means of escape 


4.16.1 For crew lifts, the trunk is to be fitted with a ladder 
over its entire length leading to the escape hatch in the 
headroom. 


4.16.2 For lifts intended solely for passengers, a suitable 
ladder is to be provided to give access to the lift car roof from 
a landing door and either the same or another provided to give 
access into the car from the emergency opening in the car 
roof. These ladders are to be kept in a watchkeeping room or 
room accessible to competent persons. 


4.16.3 A trap door in the roof of the lift car with suitable 
access to it from the inside is to be provided. Where the lift is 
solely for passengers, the trap door is to be fitted with a 
mechanical lock which can only be operated from the outside. 
Where the lift is solely for crew the trap door is to be fitted with 
a mechanical lock which can be operated from inside and 
outside the car. 


4.16.4 For crew lifts, an escape hatch is to be provided in 
the headroom of the trunk. Opening the hatch from the 
outside is only to be possible by means of a special key which 
is to be kept in a box immediately by the hatch. 


4.16.5 Notices in English, other languages and pictographs 
as necessary, describing the escape routine are to be fixed in 
the following locations: 

(a) Inside the car. 

(D) On the car roof. 

(c) Inside the trunk, adjacent to every exit. 
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a Section 7 


General 
1.1 Application 
TO Fittings, loose gear and ropes are, in general, to be 


manufactured in accordance with international or recognized 
national standards. 


L2 Tables of standard dimensions for certain fittings 
and items of loose gear are given in this Chapter. These 
dimensions are nominal and appropriate allowance is to be 
made for working tolerances. The symbols used are shown on 
Sketches of typical designs of these items which are given 
here for illustration only. 


1.1.3 Tables of minimum breaking loads for a range of 
steel wire ropes and fibre ropes are also given. 


1.1.4 Alternative designs and designs for items not 
covered by appropriate standards will be considered on the 
general basis of the requirements of this Chapter. 


1.1.5 The safe working load (SWL) of any item is to be not 
less than that required by the appropriate requirements of this 
Code for the position occupied by the item in the rig. 


1.2 Materials and construction 
1.2.1 Materials are to comply with the requirements of 
Chapter 8. 


1.2.2 Steel for bearing brackets and other items welded 
to the ship's structure (including to the masts and derrick 
posts), is generally, to comply with the requirements of the 
Rules for the Manufacture, Testing and Certification of 
Materials (hereinafter referred to as the Rules for Materials). 
The grade of steel is to be as follows: 


Thickness, 
in mm t<20,5 205<t<255 255<t<40 40<t 


Grade A/AH B/AH D/DH E/EH 
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1.2.8 Steel for other items is to comply with LR's 
requirements as in 1.2.2 or with an appropriate national 
standard approved by LR as suitable for the intended purpose. 


1.2.4 Where items are flame cut from solid material they 
are subsequently to be machined or forged and machined as 
necessary and the faces are to be dressed to give a smooth 
finish. Attention is to be paid to the fibre direction of the 
parent plate or billet. 


1.2.5 Steel castings and forgings are to be normalized or 
otherwise heat treated at a temperature and according to a 
method appropriate to the material and size of the item. 
Where fabricated items require to be heat treated, this is to be 
done after completion of all welding. The heat treatment is to 
be carried out in a properly constructed furnace with 
adequate temperature control. 


1.2.6 Attention is drawn to the undesirability of including 
in any one assembly items made of materials requiring 
different heat treatments. 


1.2.7 Cast, forged and fabricated items are to be so 
designed and constructed as to minimize stress concentra- 
tions. Fabricated items are to be designed to ensure good 
penetration of welds and to provide adequate accessibility for 
non-destructive examination. 


1.2.8 All bearing surfaces are to be machined to ensure a 
smooth finish and good fit. Adequate and accessible means 
of lubrication are to be provided. 


1.2.9 Plain or bushed bearings are to be designed so that 
the mean pressure based on the projected area of the bearing 
does not exceed the values given in the appropriate Sections 
of this Chapter. Where roller, ball or similar bearings are fitted, 
the loading is not to exceed the value recommended by the 
manufacturer. 


1.3 Testing and certification 


1.8.1 The requirements for testing of finished equipment 
are given in Chapter 9. 


1.8.2 The requirements for certification are given in 
Chapter 10. 


a Section 2 
Fittings 


2.1 Gooseneck and derrick heel assemblies 


2.1.1 The safe working load of the gooseneck and derrick 
heel assembly is to be taken as the least of the values 
determined separately for the gooseneck pin, the derrick heel 
lugs and the derrick heel crosspin. Standard dimensions for 
these items and for the gooseneck bearing bracket, with 
corresponding safe working loads, are given in Tables 6.2.1, 
6.2.2 and 6.2.3 and the items are illustrated in Figs. 6.2.1, 
6.2.2 and 6.2.3. 
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Table 6.2.1 Dimensions of gooseneck pins 


Boom axial Straight pins Cranked pins 
thrust, 
in tonnes 


1,6 
2,0 
2,5 
3,2 
4,0 
5,0 
6,3 
8,0 
10,0 
12,5 
16,0 
20,0 
25,0 
32,0 
40,0 
50,0 
63,0 
80,0 
100,0 


NOTES 
1. All dimensions are given in millimetres and are illustrated in Fig. 6.2.1. 
2. Straight gooseneck pins for axial thrusts exceeding 20 t are generally tapered, see 2.1.3. 


Table 6.2.2 Dimensions of derrick heel assemblies 


Boom axial 
thrust, d 
in tonnes crosspin 


1,6 80 28 22 
2,0 90 30 24 
2,5 107 32 27 
3,2 112 35 30 
4,0 120 38 33 
5,0 135 42 39 
6,3 145 47 42 
8,0 153 53 45 
10,0 173 60 52 
12,5 188 67 56 
16,0 208 76 64 
20,0 235 85 72 
25,0 260 95 76 
32,0 270 105 80 
40,0 300 115 90 
50,0 325 127 
63,0 340 144 
80,0 350 154 
100,0 370 164 


NOTES 
1. All dimensions are given in millimetres and are illustrated in Fig. 6.2.2. 
2. Values of a and b may be adjusted for other forms of rib stiffening. 
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Table 6.2.3 Dimensions of gooseneck bearing brackets 


Gooseneck pin 
diameter, d4 a 


50 95 
55 95 
60 95 
65 120 
70 120 
80 140 
90 140 
100 175 
110 175 
120 215 
130 215 
140 215 
155 235 
160 235 
170 235 
180 235 
190 255 
200 255 
225 255 
250 275 
275 275 


NOTES 
1. All dimensions are given in millimetres and are illustrated in Fig. 6.2.3. 
2. The width of bracket at the mast (dimension w in Fig. 6.2.3) is to be not less than 0,67 times the diameter of the mast at that point. 


Line of 
upper 
edge of 
bearing 


Crosspin 


Straight pin Cranked pin 
Tapered pin 


Fig. 6.2.1 Gooseneck pins 


Fig. 6.2.2 Derrick heel assembly 
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Table 6.2.4 Stresses in gooseneck and derrick 
heel assemblies 


Boom axial thrust, 7, in tonnes 
Item T<25 25<T<50 50<T 
N/mm2 N/mm? N/mm? 


Gooseneck pin 
Bending plus direct stress 90 40 «2T 
Bearing pressure 20+0,57 20+0,57 


Derrick heel crosspin 
Shear stress 25 + 0,47 35 
Bending plus shear stress 90 +T 90 +T 
Bearing pressure 20 +0,57 20+0,5T 


Gooseneck pin collar 
Horizontal bearing pressure 10 N/mm? 
Minimum diameter 1,15d4 mm 


Bearing bracket Total stress in any part is not to 
exceed 0,450% 


2.2 Swivel bearing assemblies 


2.2.1 The safe working load of the assembly is to be 
taken as the least of the values determined separately for the 
individual components. Standard dimensions for the trunnion, 
pin and bearing bracket with corresponding safe working 
loads are given in Tables 6.2.5 and 6.2.6 and the items are 
illustrated in Fig. 6.2.4. 


Fig. 6.2.3 Gooseneck bearing 


2.1.2 Where arrangements other than those covered by 
the Tables or by recognized standards are proposed, the 
dimensions of the components of the assembly are to be such 
that the stresses given in Table 6.2.4 are not exceeded. 


2.1.3 Where a gooseneck pin is supported by two 
bearings, the diameter of the pin in way of the lower bearing 
may be reduced to 0,6d, provided the bearings are spaced 
such that (a + b) is greater than 3,0d;, see Fig. 6.2.3 for 
illustration of these terms. Proposals for a greater reduction 
on large gooseneck pins will be considered. 


Swivel bearing assemblies 
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Table 6.2.5 Dimensions of swivels 


SWL, 
in tonnes a b d» 


2,0 75 90 65 
4,0 95 110 80 
6,3 110 130 90 
8,0 120 150 100 
10,0 130 170 110 
12,5 140 190 120 
16,0 150 215 130 
20,0 170 240 150 
25,0 180 270 160 
32,0 190 300 180 
40,0 210 330 200 
50,0 235 380 220 
63,0 260 410 240 
80,0 295 480 260 
100,0 330 540 280 


NOTES 
1. All dimensions are given in millimetres and are illustrated in Fig. 6.2.4. 
2. SWLis the required SWL of the bearing assembly. 


Table 6.2.6 Dimensions of swivel bearing brackets 


SWL, 
in tonnes [o e g 


2,0 75 75 140 
4,0 95 | 80 160 
6,3 115 | 90 180 
8,0 140 110 200 
10,0 160 125 230 
12,5 175 140 260 
16,0 190 150 290 
20,0 205 160 320 
25,0 220 180 340 
32,0 220 190 370 
40,0 245 190 410 
50,0 270 210 450 
63,0 300 230 500 
80,0 335 260 560 
100,0 375 300 630 


NOTES 
1. All dimensions are given in millimetres and are illustrated in Fig. 6.2.4. 
2. SWLis the required SWL of the bearing assembly. 


2.2.2 Where arrangements other than those covered by Table 6.2.7 Stresses in swivel bearing assemblies 
the Tables or by recognized standards are proposed, the 

dimensions of the components of the assembly are to be such Safe working load, in tonnes 

that the stresses given in Table 6.2.7 are not exceeded. SWL < 25 25 < SWL 


N/mm2 N/mm2 
Swivel pin 
Shear stress 25 + 0,4 SWL 35 
Bearing pressure 40 + 0,6 SWL 55 


Trunnion eyeplate 
Shear pullout at hole 50 
Bearing bracket Total stress on any part is not to 
exceed 0,450, 


NOTES 
Safe working load is the required SWL of the bearing assembly. 
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2.3 Fixed eyeplates 

2.3.1 Fixed eyeplates at the derrick boom head are 
generally to be in accordance with the dimensions given in 
Table 6.2.8. 


2.3.2 The dimensional details of the fittings may differ at 
opposite ends depending on the loads to be carried. Where 
the fitting is made continuous and of the larger thickness 
required by the Table, care is to be taken to ensure that this 
thickness is suitable for the proposed shackle or other 
attachment to the eyeplate. 


2.3.3 It should be noted that an increase in the dimension 
e4 or e» will result in an increased bending moment on the 
derrick boom and this may result in increased scantlings. 


2.3.4 Fixed eyeplates attached to the ship's structure for 
use with the cargo gear are to have dimensions generally in 
accordance with Table 6.2.9. Attention is to be given to the 
stresses which may arise from applied forces not in the plane 
of the eyeplate. Where the dimensions of the eyeplate differ 
from the Table values, the safe working load may be taken as: 


0,042? t2 t 
4d (b + 0,5a) + t (a + 0,40) 
where dimensions a, b, d and t are illustrated in Fig. 6.2.6. 


Where the cross-section of the eyeplate varies, the minimum 
value of (d x t) is to be used for the calculation. 


SWL 


onnes 


2.3.5 Adequate support is to be provided by the ship 
structure in way of the eyeplate. Arrangements to give 
effective spread of load into the surrounding structure may be 
required, see also Ch 2,8.9. 


Table 6.2.8 


SWL, Oval eye Round eye 


in tonnes a b €4 


ty 


Chapter 6 


Section 2 


Table 6.2.9 Dimensions of eyeplates at ship's 


structure 


SWL, 
in tonnes 


1,0 
1,6 
2,0 
2,5 
3,2 
4,0 
5,0 
6,3 
8,0 
10,0 
12,5 
16,0 
20,0 
25,0 
32,0 
40,0 
50,0 


NOTE 
All dimensions are given in millimetres and are illustrated in 
Fig. 6.2.6. 


2.4 Built-in sheaves 

2.4.1 Where a built-in sheave is fitted in the derrick boom, 
the diameter of the sheave is to be not less than that required 
for the rope nor less than 1,2 times the derrick boom diameter 
at that point. The material, construction and design of the 
sheave, sheave pin and supports are to be in accordance with 
Section 3. 


Dimensions of fixed eyeplates at the derrick boom head 


2,0 
2,5 
3,2 
4,0 
5,0 
6,3 
8,0 
10,0 


50 
55 
66 
TT 
87 
91 
101 
117 
128 
145 
157 
170 
194 
220 


27 
29 
33 
36 
41 
45 
51 
56 
61 
67 
73 
80 
88 
98 


50 
54 
57 
65 
70 
75 
80 
90 
100 
115 
125 
135 
150 
170 


12,5 
16,0 
20,0 
25,0 
32,0 
40,0 


25 
25 
30 
35 
40 
40 
50 
50 
60 
60 
70 
80 
90 
100 


NOTES 


1. All dimensions are given in millimetres and are illustrated in Fig. 6.2.5. 


2. The dimensions e4 and e» are to be measured 
plate, if fitted. 


rom the outside surface of the derrick boom tube, or the outside surface of the doubling 
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|] Section 3 
Blocks 


N 


E 


3.1 General 


3.1.1 A typical cargo block is shown diagrammatically in 
Fig. 6.3.1 with the component items labelled for reference. 


3.1.2 The ultimate strength of the block as an assembled 
unit is in no case to be less than five times the resultant load 
for which the block is designed. 


3.1.8 The safe working load of each block is to be 
appropriate to its particular position in the rig and is to be not 
less than the resultant load determined in accordance with the 
appropriate Chapter of this Code. Blocks are not to be used 
in positions other than those for which they were approved 
without first confirming that their safe working load is at least 
that required for the proposed location. 


3.1.4 The required safe working load of the block is to be 
determined by reference to the resultant load, R, imposed on 
the block at its particular position in the rig. 


3.1.5 The safe working load of a single sheave block is 
assessed on one particular condition of loading, namely where 
the block is suspended by its head fitting and the cargo load 
attached to a wire passing round the sheave such that the 
hauling part is parallel to the part to which the load is attached, 
see Fig. 6.3.2. The SWL marked on the block is the weight, 
W tonnes that can safely be lifted by the block, when rigged 
in this way. The resultant load, R, on the head fitting (neglecting 
friction) is, however, twice the SWL marked on the block, i.e., 
2W tonnes. The block and head fitting must, therefore, be 
designed to take a resultant force of 2W tonnes and the proof 
load applied to the head fitting must be based on this resultant 
force. That is, the proof load will be 4W tonnes. 


Oval eye 3.1.6 When the same block is rigged as a lower cargo 

. block (the load being attached to the head fitting), the SWL 

. Fig. 6.2.5 . marked on the block is unchanged, but the resultant force on 
Fixed eyeplates at the derrick boom head the head fitting is only W tonnes. As the block has been 


designed to withstand a resultant load on the head fitting of 
2W tonnes it follows that the block is safe to support a cargo 
load of 2W tonnes. 


gd. For single sheave blocks with beckets, the SWL 
marked on the block is to be not less than one-half the 
resultant load on the head fitting. 


3.1.8 Fig. 6.3.2 gives examples of the use of single 
sheave blocks and the method of obtaining their SWLs. It 
should be noted that in all cases with single sheave blocks, 
the shackle or link securing the block is to be marked with an 
SWL equal to twice the SWL marked on the block. 


Fig. 6.2.6 Fixed eyeplate at ship's structure 3.1.9 The safe working load marked on any multiple 
sheave block is to correspond to the maximum resultant load 


on the head fitting of that block. 


LLoyp’s REGISTER 7 


CODE FOR LIFTING APPLIANCES IN A MARINE ENVIRONMENT, July 2008 


Fittings, Loose Gear and Ropes 


Head fitting 
Crosshead 


Rope guards 


Side plates 


Grease 


Axle pin lubrication 


Chapter 6 


Section 3 


Side straps 
(when fitted) 


Partition plate 


N 


Bottom through pin 


Fig. 6.3.1 Typical cargo block 


3.2 Design loads and stresses 


3.2.1 The percentage of the resultant load on the head 
fitting which is transmitted by a sheave is to be taken as not 
less than the value given in Table 6.3.1. 


3.2.2 The percentage of the resultant load on the head 
fitting which is transmitted to the side straps and partition 
plates of the sheave is to be taken as not less than the value 
given in Table 6.3.2. 


3.2.3 The load on a becket, where fitted, is to be taken as 
the maximum load to which it may be subjected in service. 


3.2.4 The stresses in the component parts of the block 
are to be determined from the loads transmitted from the 
sheaves and straps and are not to exceed the values given in 
Table 6.3.3. 


3.3 Materials and construction 


3.3.1 Sheaves may be forged or fabricated from steel 
plate. In general, castings in steel or spheroidal graphite iron 
may be accepted but grey cast iron or malleable cast iron is 
not to be used for sheaves in the following circumstances 
unless specially agreed: 

(a) Single sheave block having SWL greater than 10 t. 

(b) Multiple sheave block having SWL greater than 20 t. 


(c) Any block in the rig of a lifting appliance having SWL 
greater than 20 t. 


3.3.2 Cast nylon sheaves may also be used for general 
cargo handling applications when the manufacturer can 
indicate satisfactory service experience. Attention is drawn, 
however, to the fact that whilst tests have indicated longer 
service life for ropes used with cast nylon sheaves, the ropes 
do not exhibit the normal warning signs of broken wires but 
may break without external warning by internal rope fatigue. In 
consequence it is recommended that one steel sheave is 
included in the reeving arrangement. 


3.3.3 The diameter of the sheave is to be measured to 
the base of the rope groove and is to be not less than as given 
in Table 6.3.4. 


3.3.4 The depth of the groove in the sheave is to be not 
less than three quarters of the rope diameter. A depth equal to 
the rope diameter is recommended. The contour at the 
bottom of the groove is to be circular over an angle of 128° 
and its radius is to be not less than as given in Table 6.3.5. 
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3.3.5 Side and partition plates and straps are to be 
castings or fabricated from steel plate. Malleable cast iron may 
be used when permitted for sheaves, see 3.3.1. The plates 
are to project beyond the sheaves to provide ample protection 
for the rope. Means are to be provided to prevent the rope 
from jamming between the sheave and the side or partition 
plates by minimizing the clearance or by fitting suitable 
guards. 


3.3.6 Snatch blocks are to be well designed and arrange- 
ments are to be provided to ensure that the block remains 
closed at all times when it is in use. 


3.3.7 Crossheads and beckets may be cast, forged or 


machined from plate. 
: : 3.3.8 Axle pins are to be positively secured against 
SWL = 0,5R rotation and lateral movement. The surface finish of the pin is 


to be suitable for the type of bearing to be used. 


D 93a 3.3.9 Provision is to be made for lubricating all bearings 
and swivel head fittings without dismantling the block and for 
withdrawing the axle pin for inspection. 

Load = 2W 


3.4 Blocks for fibre ropes 


SWL of 3.4.1 Blocks intended for use with fibre ropes are not to 
derrick = 2W be fitted with more than three sheaves and a becket or with 
XL SWL = ` four sheaves and no becket. 


3.4.2 The diameter of the sheave measured to the base 
of the rope groove is to be not less than five times the nomina 
diameter of the rope. The depth of the groove is to be not less 
than one third the diameter of the rope. The contour at the 
bottom of the groove is to be of a radius in accordance with 
Table 6.3.5. 


Load = 2W i . 
3.4.3 Proposals to use materials other than steel or iron 


R = 2W + 0,6W castings for the sheaves and body of the block will be 
considered. Bearing pressures and stresses are to be 
appropriate to the materials used. 


Double block 
CN- SWL=R 


Load = 2W 


NOTE 
The values given in the above Figures are for convenience only as 
no account has been taken of friction. 


Fig. 6.3.2 
Safe working load of single sheave blocks 
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Table 6.3.1 Percentage load transmitted by a sheave 


Bushed or plain bearings Roller or ball bearings 


Type of block Number of sheaves 
Without becket With becket Without becket With becket 


Double 52 43 51 42 
Treble 37 32 35 30 
Fourfold 29 26 27 24 
Fivefold 24 22 22 20 
Sixfold 21 20 19 18 
Sevenfold 19 18 17 16 
Eightfold 17 16 15 14 


NOTES 
Friction allowance taken as 5 per cent for bushed or plain bearings and 2 per cent for roller or ball bearings. 


Table 6.3.2 Percentage load on side plates or supporting straps 


Type of block Number of Number of supports Bushed or plain bearings Roller or ball bearings 
sheaves Inner Outer Partition Side strap Partition Side strap 


Double 
Treble 
Fourfold 
Fivefold 


Sixfold 
Sevenfold 
Eightfold 


NOTES 
1. Friction allowance taken as 5 per cent for bushed or plain bearings and 2 per cent for roller or ball bearings. 
2. Where a becket is fitted, the partitions and straps are to be designed to take account of the loads imposed on the block. 
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Table 6.3.3 Allowable stresses in blocks 


Item Allowable stress 


Sheave bush to axle pin Bearing pressure: 
Single sheave 39 N/mm? 


Multiple sheaves 31 N/mm? 


Axle pin to supporting 
straps and partitions 


Bearing pressure: 
154 N/mm? 


Axle pin and through bolts | Shear stress: 

Mild steel 62 N/mm? 

High tensile steel 77 N/mm? 
Bending stress: 

0,350 N/mm? 


Becket to through bolt Bearing pressure: 


39 N/mm2 


Straps and beckets, 
see Fig. 6.3.3 


Shear pullout at end: 
54 N/mm? on area 2 x (a x t) 
Tensile stress at side: 
Mild steel 77 N/mm? 
High tensile steel 85 N/mm? 
on area 2 x (b x t) 


Tensile stress in shanks of | Mild steel: 
head fittings (based on R<50 o, = 62 N/mm? 
core area) 50« Rx 75 0;=(9,6R + 32) N/mm? 
75«R oy = 77 N/mm? 
High tensile steel: 
85 N/mm? 


Collars and nuts of shanks} Bearing stress: 
10 N/mm? 
Minimum diameter: 
(1,5d + 3) mm 


NOTES 
1. High tensile steel is defined as steel having a tensile strength 
not less than 540 N/mm?. 
2. R = resultant load on the head fitting, in tonnes, 
d = diameter of shank of head fitting, in mm. 


Table 6.3.4 Diameter of sheaves for wire rope 
Sheave diameter, in mm 
Rope use 
Running Fixed span 
ropes ropes 


Derrick systems 

Vehicle ramps 14d 10d 
Cranes 
Derrick cranes 
Vehicle lifts 


Cargo lifts 

Mechanical lift docks 

Diving systems 
(excluding umbilicals) 

Other lifting appliances 


Passenger lifts 


NOTE 
Where d is the diameter of the rope. 


Chapter 6 


Sections 3 & 4 


Table 6.3.5 Radius of sheave groove 


Nominal diameter of rope, Radius in groove, 
in mm in mm 


16 8,5 
18 9,5 
20 11,0 
22 12,0 
24 13,0 
26 14,0 
28 15,0 
32 17,0 
36 19,5 
40 21,5 
44 23,5 
48 26,0 
52 28,0 
56 30,5 
60 32,5 


Fig. 6.3.3 Dimensions of straps 


Bi Section 4 
Spreaders and lifting beams 


4.1 General 


4.1.1 The safe working load of a spreader or lifting beam 
is to be the maximum load which the item is certified to lift. It 
should be noted that the SWL. of the lifting appliance with 
which the spreader or lifting beam is to be used is to be 
adequate for the SWL of the beam plus its self-weight. 


4.1.2 Steel used in the construction of the beam is to be 
of weldable quality in accordance with 1.2. 


4.1.8 Special attention is to be paid to structural continuity 
and abrupt changes of section are to be avoided. Adequate 
reinforcement is to be fitted in way of concentrated loads at 
lifting points. Welding and weld details are to be to the 
satisfaction of LR. 
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4.2 Loading and allowable stress 


4.2.1 The beam is to be designed such that the maximum 
stresses do not exceed the following values when the beam is 
subjected to its SWL: 


SWL < 10 t SWL = 160 t 
Bending stress 0,450, 0,676, 
Shear stress 0,806, 0,40o, 
Combined stress 0,500, 0,906, 
Bearing stress 0,506, 0,906, 


Intermediate values are to be determined by interpolation. 


4.2.2 The beam is to be designed to ensure adequate 
lateral stability under load. 


4.2.3 Where the beam is designed as a frame lifted by an 
arrangement of slings, the structure is to be designed to resist 
the compressive forces which are generated. In this respect, 
the factor of safety of each component against compressive 
buckling under the appropriate test load is to be not less than 
1,3. See Chapter 9 for test loads. 


iB Section 5 
Loose gear 


5.1 Shackles 


5.1.1 The safe working load of any shackle securing a 
block is to be not less than the SWL. marked on the block, 
except in the case of single sheave blocks where the SWL is 
to be not less than twice that marked on the block. 


Table 6.5.1 Dimensions of Dee shackles 
Safe working 
load, 
in tonnes b 


Chapter 6 


Sections 4 & 5 


5.1.2 The safe working load of any shackle used in another 
location is to be not less than the resultant load on the shackle. 


5.1.8 Mild steel shackles are to be normalized after 
forging and before tapping and screwing. Higher tensile and 
alloy steel shackles are to be subjected to a suitable heat 
treatment. 


5.1.4 Standard dimensions of Dee and Bow shackles are 
given for reference in Tables 6.5.1 and 6.5.2 for the arrange- 
ments illustrated in Fig. 6.5.1. 


5.1.5 Where the shackle is not manufactured in accordance 
with a recognized standard, the safe working load may be 
taken as the lowest of the values derived from the following 
formulae: 


Side of body 
3 
SWL - ed 2 tonnes 
2r - a + 1,204 2r + 0,50; 
Crown of body 
C d43 2r + Q4 
SWL - ( X ) tonnes 
a+d/\2r+0,4d, 
C d3 
Shackle pin SWL = ———_ tonnes 
at dı 


where 
all dimensions are in millimetres and are illustrated in Fig. 
6.5.1. The value of c is given in Table 6.5.3. 


Mild steel 


Higher tensile steel 


1,0 44 
1,6 55 
2,0 62 
2,5 69 
3,2 78 
4,0 87 
5,0 97 
6,3 109 
8,0 123 
10,0 138 
12,5 154 
16,0 174 
20,0 195 
25,0 218 
32,0 247 
40,0 275 
50,0 308 
63,0 346 
80,0 390 


NOTES 


1. All dimensions are given in millimetres and are illustrated in Fig. 6.5.1. 
2. High tensile steel is defined as steel having a tensile strength not less than 540 N/mm?. 


3. Diameter dg is to be not less than 2d». 
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Table 6.5.2 Dimensions of Bow shackles 


Safe working Mild steel Higher tensile steel 
load, 
in tonnes d4 do 


1,0 12 13 
1,6 15 16 
2,0 17 18 
2,5 18 20 
3,2 21 22 
4,0 23 25 
5,0 26 28 
6,3 29 32 
8,0 33 36 
10,0 36 40 
12,5 41 44 
16,0 46 50 
20,0 51 56 
25,0 57 63 
32,0 65 71 
40,0 72 79 
50,0 81 89 
63,0 1 91 

80,0 


NOTES 

1. All dimensions are given in millimetres and are illustrated in Fig. 6.5.1. 

2. High tensile steel is defined as steel having a tensile strength not less than 540 N/mm?. 
3. Diameter d; is to be not less than 2d. 


Dee shackle Bow shackle 


Fig. 6.5.1 Shackles 
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Table 6.5.3 Values of c for shackles 


Minimum tensile 
strength of steel, 
in N/mm? 


0,0076 0,0082 0,0072 
0,0105 0,0113 0,0099 
0,0140 0,0151 0,0132 


5.2 Hooks 


5.2.1 The safe working load of a hook is the maximum 
load that the hook is certified to lift in service. 


5.2.2 Hooks may be of the 'C' or Liverpool type or of the 
double armed Ramshorn type, as indicated in Fig. 6.5.2. In 
general, 'C' type hooks are not to be used for safe working 
loads exceeding 25 t. 


5.2.8 Hooks may be of killed mild steel or higher tensile 
steel. After forging, mild steel hooks are to be normalized and 
higher tensile steel hooks subjected to a suitable heat 
treatment. 


Alternatively, eye for 
shackle connection 


Chapter 6 


Section 5 


5.2.4 'C' type hooks are to be so designed as to reduce 
as far as possible the risk of the hook catching on an 
obstruction when hoisting and also the risk of the 
displacement of the load. 


5.2.5 Standard dimensions of 'C' type and Ramshorn 
hooks are given in Tables 6.5.4 and 6.5.5 respectively for the 
arrangements as illustrated in Fig. 6.5.2. 


5.2.6 Where the hook is not manufactured in accordance 
with a recognized standard, the safe working load may be 
taken as: 


SWL = ck (H-0,1D)? tonnes 
where the dimensions are measured in millimetres and are 


illustrated in Fig. 6.5.2. The values of c and k are to be 
obtained from Tables 6.5.6 and 6.5.7. 


5.2.7 The shank is to be such that the direct tensile stress 
complies with Table 6.3.3. Detail design at the end of the 
threaded section is to be such as to minimize stress 
concentrations. 


Ramshorn type 


Fig. 6.5.2 Hooks 
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Table 6.5.4 


Safe working 
load, 
in tonnes a 


Dimensions of higher tensile steel 'C' hooks 


Chapter 6 


Section 5 


1,0 124 
1,6 156 8 
2,0 176 8 
2,5 196 10 
3,2 219 12 
4,0 247 12 
5,0 279 14 
6,3 311 16 
8,0 351 18 
10,0 391 20 
12,5 439 22 
16,0 495 24 
20,0 555 28 
25,0 622 32 


NOTES 


1. All dimensions are given in millimetres and are illustrated in Fig. 6.5.2. 


2. Minimum material tensile strength oy 540 N/mm?. 


Table 6.5.5 


Safe working 
load, 
in tonnes 


Dimensions of higher tensile steel Ramshorn hooks 


20 
25 
32 
40 
50 
63 
80 813 
100 i 883 


NOTES 


1. All dimensions are given in millimetres and are illustrated in Fig. 6.5.2. 


2. Minimum material tensile strength oy 540 N/mm?. 


Table 6.5.6 Values of c for hooks 

Minimum tensile 

strength of steel, 
in N/mm2 


'C' hooks Ramshorn hooks 


430 0,0011 0,0016 


540 0,0015 0,0021 


NOTE 
Intermediate values by interpolation. 


5.2.8 It should be noted that the safe working load for 
Ramshorn hooks, derived in accordance with this Section, is 
appropriate for sling legs at an included angle not exceeding 
90°. No increase in SWL is permitted for lesser included 
angles. 


5.2.9 The dimensions and requirements for cast steel 
hooks will be considered. 


5.2.10 Hooks for special purposes, such as for lifting 
freight containers, are to comply with appropriate recognized 
national or international standards. 


5.3 Swivels and lifting eyes 


5.3.1 The safe working load of the swivel or lifting eye is 
to be equal to the maximum load for which the item is certified. 


5.3.2 Lifting eyes and lug fittings as detailed in this 
Section may be used in association with swivel bow pieces or 
with another item of loose gear such as a cargo block. 


5.3.3 Swivels are to be fitted with plain bearings or with 
ball or roller thrust bearings. 
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Section 5 


Table 6.5.7 Values of k for hooks 


5.3.4 Triangular lifting eyes are to be designed for an Table 6.5.8 Dimensions of bow pieces for swivels 
included angle between the sling legs not exceeding 90° and 
they are not to be used for single point loading. Ball or roller Safe working 
thrust bearings are to be incorporated in the swivel load, 
arrangements. in tonnes 
5.8.5 Standard dimensions for mild steel, swivel bow 1,0 37 pe bs 
pieces, round, oval and triangular eyes and lug fittings are 1,6 2 20 1 29 
; j d 2,0 53 92 18 25 
given in Tables 6.5.8 to 6.5.11 for the arrangements illustrated 25 60 404 21 30 
in Figs. 6.5.3 to 6.5.6. 3,2 67 116 23 30 
4,0 74 128 26 35 
5.3.6 Items whose dimensions differ from those given in 5,0 83 144 29 40 
the Tables may be designed in accordance with the require- 6,3 92 160 32 40 
ments given in Tables 6.5.12 and 6.5.14. 8,0 104 180 36 45 
10,0 117 204 41 55 
12,5 131 228 46 60 
5.4 Chains, links and rings 
NOTE 
5.4.1 The overall dimensions of the links of chain are to E AT sre iene ewes eng arestata n 
be within the following limits: 
Length Breadth 
Short link 4,5d — 5,0d 3,25d - 3,5d 
Long link 7,0d - 9,0d 3,25d - 3,5d 


where 
d is the nominal diameter of the chain. 


Table 6.5.9 Dimensions of round and oval eyes 
Safe working 


load, 
in tonnes 


1,0 M18 
1,6 M22 
2,0 M24 
2,5 M27 
3,2 M30 
4,0 M33 
5,0 M36 
6,3 M42 
8,0 M45 
10,0 M52 
12,5 M56 
16,0 M64 
20,0 M72x6 
25,0 M76x6 
32,0 M80 x 6 
40,0 M90 x 6 
50,0 M100 x6 
63,0 M110x6 
80,0 M120x6 
100,0 M130 x6 


NOTES 
All dimensions are given in millimetres and are illustrated in Fig. 6.5.4. 
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Table 6.5.10 Dimensions of triangular lifting eyes 


Safe working 
load, 
in tonnes b e 


Chapter 6 


Section 5 


Bottom 


20 M72x6 475 400 48 
25 M76x6 515 445 51 
32 M80 x 6 565 500 55 
40 M90 x 6 630 550 59 
50 M100x6 675 600 64 
63 M110x6 740 660 ra 
80 M120x6 815 725 78 
100 M130x6 880 795 86 


NOTES 
All dimensions are given in millimetres and are illustrated in Fig. 6.5.5. 


Table 6.5.11 Dimensions of lug fittings 
Safe working 
load, 

in tonnes d1 


1,0 M18 
1,6 M22 
2,0 M24 
2,5 M27 
3,2 M30 
4,0 M33 
5,0 M36 
6,3 M42 
8,0 M45 
10,0 M52 
12,5 M56 
16,0 M64 
20,0 M72x6 
25,0 M76x6 
32,0 M80 x 6 


NOTES 
All dimensions are given in millimetres and are illustrated in Fig. 6.5.6. 


5.4.2 The certified safe working load of short or long link 
chain is not to exceed the values derived from Table 6.5.15. 
Proposals for the use of alloy steel chains will be specially 
considered. 


5.4.3 The safe working load for links or rings is not to be 
greater than the value obtained from Table 6.5.16. 


5.5 Miscellaneous items 


5.5.1 The triangle plate for use with a span chain or with 
union purchase cargo runners is to be provided with three 
holes, of diameter not less than 1,25 times the diameter of the 
associated shackle pin. One of the holes may be extended as 
a slot to facilitate reeving of the shackle. 


5.5.2 The corners of the plate are to be radiused. The 
corner radius, measured from the centre of each hole is not to 
be less than the diameter of the hole. The thickness of the 
plate is to be not less than one-half the width of jaw of the 
associated shackle. The radius of the corners and thickness 
of the plate are to be such that, when subjected to the safe 
working load, the mean tensile stress in the material around 
the hole does not exceed (25 + SWL) N/mm?, where the SWL 
is measured in tonnes. 


5.5.3 Where a union purchase swivel assembly is formed 
of a ring to which the hook and runners are connected by 
Swivels, the ring is to comply with 5.4.3. 


5.5.4 Tubular bodies and end fittings of rigging screws 
are to be of steel having a tensile strength not less than 
350 N/mm. The tensile stress in the body and in the shanks 
of the end fittings is not to exceed (25 + SWL) N/mm? where 
SWL is the safe working load, in tonnes, of the rigging screw. 
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Section 5 


Fig. 6.5.5 Triangular lifting eye 


Fig. 6.5.3 Bow piece for swivel 


Round eye 


Oval eye 


Fig. 6.5.4 Round the oval eyes 
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MU 


Lug fitting 


Table 6.5.12 Swivels and eyes 


Safe working load, in tonnes 


Table 6.5.13 


Chapter 6 


Section 5 


Values of c for swivel and eyes 


Mild steel High tensile steel 


Swivel bow piece 0,0066 0,0088 
Round eye 0,0176 0,0236 
Oval eye 0,0057 0,0076 
Shank 0,00493 0,00625 


Table 6.5.14 


NOTE 
High tensile steel is defined as steel having a tensile strength not 
less than 540 N/mm?. 


Form factors, K 


Shape of section 


C d43 at d4 
Swivel bow piece a + 0,4d4 1,75 + b+ d 


where b < 2,55d this value is to be multiplied 
by 0,22 k i, ) 
di 
C doS 
Round eye dg + 0,4d5 
where d3 < 2,55d/ this value is to be 


d3 
multiplied by 0,22 E +2 
2 
[6] d49 


Oval eye g + 04d 


where b < 2,55d, this value is to be multiplied 
b 


by 0,22( — +2) 
d4 


Triangular eye Top 0,0069e f 


2 
Side 0.0138h g^ K 
m 


0,0138k j2 K 
m 


Bottom 


Lugs 0,0125b (d - dz) 


Shank c di? 


Square 


Circular 


Rectangular 


Radius at 
intrados and 
extrados 


Radius at 
intrados only 


Ellipse H=1,25B 
H=0,75B 
H =0,50B 


Semi-circle H = 0,508 


NOTES 

1. All dimensions are given in millimetres and are illustrated in 
Fig. 6.5.3 to 6.5.6. 

2. Values of c and K are given in Tables 6.5.13 and 6.5.14 
respectively. 


NOTE 
Values for intermediate shapes may be obtained by interpolation. 
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Table 6.5.15 Safe working load of chain 


Item and material Safe working load, in tonnes 


Short link 
Mild steel 
High tensile steel 
ISO Grade 40 


0,0094d» 
0,0125d; 
0,0161d> 


Long link 
Mild steel 
High tensile steel 


0,0063d» 
0,00825d» 


NOTES 

1.  Whered is the nominal diameter of the chain, in mm. 

2.  |SO Grade 40 chain is to comply with the requirements of 
ISO/R 1834, 1835 and 1836 as appropriate. 


Table 6.5.16 Safe working load of links and rings 


Item Safe working load, in tonnes 


3 
Swivel bow piece ( ere ( TE er, 
a+0,4d b+d 


where b < 2,55d, this value is to be multiplied 


by 0,2212 + b 
d 


i 
a+0,4d 


where a < 2,55d, this value is to be multiplied 


a 
by 0,22 (2+ 2) 
» d 


NOTES 

A; All dimensions are measured in millimetres and are 
illustrated in Fig. 6.5.7. 

2. The value of C is obtained from Table 6.5.17. 


Table 6.5.17 Values of c for links and rings 


Minimum tensile strength Value of c 
of material, 
in N/mm? 


430 
540 


Chapter 6 


Sections 5 & 6 


Fig. 6.5.7 Chain link and ring 


a Section 6 
Steel wire ropes 


6.1 General 


6.1.1 Steel wire ropes are generally to comply with the 
requirements of an international or recognized national 
standard and are to be suitable for the use for which they are 
proposed in accordance with manufacturer's recommenda- 
tions. 


6.1.2 Steel wire ropes are to be manufactured at works 
which have been approved by the Committee. A list of 
Approved Manufacturers of Steel Wire Ropes appears in LR's 
Lists of Approved Manufacturers of Materials, Recognized 
Proving Establishments and Class 1 Welding Firms. Proposals 
to use steel wire rope manufactured elsewhere will be 
specially considered. 


6.2 Steel wire for ropes 


6.2.1 The wire used in the manufacture of rope is to be 
drawn from steel manufactured by an approved process. It is 
to be of homogeneous quality and consistent strength and 
free from visual defects likely to impair the performance of the 
rope. 


6.2.2 The breaking strength of the wire is to be in accor- 
dance with the requirements of Table 6.6.1. 
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Table 6.6.1 Breaking strength of wires 


Chapter 6 


Section 6 


Breaking strength, in N/mm? 


Nominal 
strength 
Lower limit 


0,5<d<1,0 


Upper limit 


10<d<1,5 15<d<2 


145 1420 
160 1570 
180 1770 


1740 1710 
1890 1860 
2090 2060 


NOTES 


1. The nominal strength, also referred to as the tensile grade, is the lower limit of breaking strength, in N/mm? or kgf/mm2. 


2. d = the mean diameter of the wire, in mm. 


Table 6.6.2 


Rope designation Rope construction 


Types of construction and diameter ranges - Round strand 


Available diameter 


Type of main core range, in mm 


6-stranded ropes 
6x7 
6x19 


6x37 +12+6+4+1) 
6 x 19 Seale 9+ 1) 
6 x 19 Filler +6F+6+ 1) 
6 x 26 Warrington-Seale + 6/5 +541) 
6 x 31 Warrington-Seale + 6/6 + 6 + 1) 
6 x 36 Warrington-Seale tT +741) 
6 x 41 Warrington-Seale + 8/8 + 8 + 1) 
6x12 + FC) 

6x24 + 9+ FC) 


8-stranded ropes 
8 x 19 Seale 
8x 19 Filler 


8(9+9+1) 
8(12+6F+6+1) 


Multi-strand ropes 
17x7 
18x7 
34x7 
36x7 


6.2.3 The wire is to be galvanized by a hot dip or 
electrolytic process to give a continuous uniform coating. 
Consideration will be given however, to the acceptance of 
non-galvanized and stainless steel wire in certain applications. 


6.3 Construction and application 


6.3.1 Each strand is to be uniformly made and free from 
slack wires. Core wires and fibre cores of strands are to be of 
sufficient size to enable the covering wires to be evenly laid. 


6.3.2 The wires in a steel core are normally to be of 
similar tensile strength to that of the main strand, but wires of 
a lower tensile strength may be permitted. Fibre cores are to 
be of a suitable natural or man-made material. 


6.3.3 The wire rope is to be uniformly made and the 
strands are to lie tightly on the core or on the underlying 


ibre or steel 2 to 36 
ibre 3 to 44 
steel 8 to 48 
ibre 6 to 56 
ibre or steel 8 to 36 
ibre or steel 8 to 36 
ibre or steel 9 to 40 
ibre or steel 11 to 40 
ibre or steel 13 to 56 
ibre or steel 16 to 60 
ibre 8 to 32 
ibre 8to 40 


ibre or steel 8to 36 
ibre or steel 8 to 36 


ibre or steel 8 to 28 


ibre or steel 12 to 40 


strands. The free ends of all wire ropes are to be secured 
against untwisting. Wire ropes are to be thoroughly lubricated. 


6.8.4 Wire ropes for running rigging are to be constructed 
of not less than six strands over a main core. Each strand is, 
generally, to consist of not less than 19 wires and may have a 
fibre or a wire core. Where the strand has a fibre core, the 
wires are to be laid round it in not less than two layers. 


6.3.5 Wire ropes for standing rigging, guy pendants and 
similar applications are generally to be constructed of six 
strands over a wire core. 


6.3.6 Lang's lay rope will not normally be accepted for 
any part of a ship's cargo handling gear. 


6.3.7 Types of construction and diameter ranges of 
standard round strand ropes are given in Table 6.6.2 and 
minimum breaking loads for certain ropes are given in 
Table 6.6.3. 
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6.3.8 Consideration will be given to the use of other 
constructions and nominal strengths and to the requirements 
for particular applications. 


6.4 Splicing and terminal connections 


6.4.1 The lengthening by splicing of ropes for standing or 
running rigging is not permitted. 


6.4.2 The following methods of forming eye or loop 

splices are acceptable: 

(a) Not less than three tucks with each whole strand of the 
rope and not less than two tucks with one half of the 
wires cut from each strand, in all cases the strands to be 
tucked against the lay of the rope. 

(o) Four tucks with the whole strands of the rope and one 
tuck with each alternate strand of the rope, made over 
and under against the lay of the rope. 

(c) A Liverpool type splice, having at least six tucks with 
each strand, is only to be used where the wire rope is not 
subject to twisting, i.e. on span tackles, guys and 
pendants. 

Other forms of splice will be accepted provided they can be 

shown to be as efficient, from all aspects, as those described 

above. 


6.4.3 As an alternative to splicing, approved clips, 
clamps, sockets or other type of terminal connections may be 
used. Such connections are to be approved as required by 
Ch 9,1.3.6 and 1.3.7. 


a Section 7 
Fibre ropes 
7.1 General 
7.1.1 Natural and man-made fibre ropes are to comply 
with the requirements of an international or recognized 


national standard and are to be suitable for the use for which 
they are proposed. 


Table 6.7.1 


Size of rope 


Diameter Approximate 


circumference 


Chapter 6 


Sections 6 & 7 


7.1.2 Ropes may be manufactured from one of the 
following materials: 


Natural fibre Man-made fibre 


Hemp Polyester 

Manila Polyamide (nylon) 

Sisal Polypropylene 
Polyethylene 


Proposals to use other materials will be specially considered. 


7.1.3 In general, each length of rope is to be manufac- 
tured from only one type of natural or man-made fibre. The 
fibre is to be long staple or continuous multi-filament, unadul- 
terated and free from defects. Proposals to use combination 
of materials or other types of fibre will be specially considered. 


7.1.4 Ropes are generally to be 3-strand (plain or hawser 
laid) but other constructions will be specially considered. 


7:1.5 Weighting and loading matter is not to be added 
and any added lubricant is to be kept to the minimum. Any 
rot-proofing of water repellancy treatment is not to be delete- 
rious to the fibre nor is it to add to the weight or reduce the 
strength of the rope. 


7.1.6 Man-made fibres are to be adequately stabilized 
against degradation by ultraviolet light. 


7.2 Application 


7.2.1 Minimum breaking loads of natural fibre ropes are 
given to Table 6.7.1 and of man-made fibre ropes in 
Table 6.7.2. Attention is drawn, however, to the fact that the 
strength of man-made fibre ropes may vary appreciably 
between different manufacturers. 


7.2.2 Fibre ropes are not generally acceptable in the 
systems covered by this Code except for the following 
applications: 
. Derrick systems: 
Slewing guys tackles (but not pendants) where the 
SWL of the guy does not exceed 4,0 t. 
Boom head guys in union purchase rigs. 
. Launch and recovery systems for diving operations: 
Proposals for the use of synthetic fibre ropes for 
lifting purposes will be considered. 


Breaking loads of natural fibre ropes (3 strand) 


Manilla Grade 1 


mm 
51 
57 
63 
69 
76 
88 

101 

113 

126 
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Fittings, Loose Gear and Ropes Chapter 6 


Section 7 


Table 6.7.2 Breaking loads of man-made fibre ropes (3 strand) 


Size of rope Man-made fibre 


Diameter Approximate Polyamide Polyester Polyethylene 
circumference (nylon) 


mm kN kN kN 
51 53,0 41,0 28,0 
57 67,0 51,0 35,0 


63 83,0 63,0 43,0 
69 100,00 76,0 51,0 
76 120,00 91,0 61,0 
88 158,0 122,0 80,0 
101 200,0 157,0 104,0 
113 248,0 193,0 130,0 
126 300,0 239,0 156,0 


7.8 Slicing and terminal connections 


7.3.1 The lengthening of fibre ropes by splicing is not 
permitted. 


7.3.2 Eye splices are to consist of not less than: 

(a) Natural fibre ropes: 
Three full tucks and two tucks in which half the fibres in 
each strand have been cut away. 

(b) Man-made fibre ropes: 
Four full tucks and two tucks in which half the fibres in 
each strand have been cut away. The ends of the 
strands are to be fused. 
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Machinery, Electrical Installations and Control 


Engineering Systems 


Section 
1 Introduction 
2 Mechanical aspects (classification 


requirements) 


3 Electrical installations 

4 Control engineering systems 

5 Control and supervision of lifts for passengers 
and crew 

6 Control and supervision of lifting appliances 


for cargo handling 


E Section 1 
Introduction 


1.1 General 


Tta This Chapter is applicable to all machinery, electrical 
installations and control engineering systems used in lifting 
appliances indicated in Chapter 1. The service category as 
defined in Chapters 1, 2 and 3 must be clearly stated on all 
submissions. 


1.1.2 For requirements relating to piping systems, see 
Pt 5, Ch 12, Ch 13 and Ch 14 of the Rules and Regulations 
for the Classification of Ships (hereinafter referred to as the 
Rules for Ships), as applicable. 


1.2 Design criteria for lifting appliance 
mechanisms 


1.2.1 All lifting appliance mechanisms as detailed in 1.1.1 
are to be designed to a recognized National or International 
Standard. 


1.2.2 Consideration is to be given during design to the 
additional loads imposed by dynamic and environmental 
effects when they affect the machinery. 


1.3 Certification of lifting appliances 


1.8.1 Lifting mechanisms other than those for mechanical 
lift docks, and diving systems on diving support vessels may 
be certified only, see Ch 1,1.2 and 1.4.1(c) of this Chapter. 


1.3.2 Where lifting appliances are to be certified only, 
detailed plans, calculations and specifications of machinery, 
electrical installations and control engineering systems will not 
normally be required to be submitted for approval. 


1.3.3 Certification will normally be on the basis of a proof 
test and examination during commissioning as specified in 
Chapter 9. 


Chapter 7 


Sections 1 & 2 


1.4 Classification of lifting appliances 


1.4.1 This Chapter will be the basis of approval by LR of 

the following types of lifting mechanisms: 

(a Mechanical lift docks. 

(b) Installations for diving systems on diving support 
vessels. 

(c) Other lifting appliances where classification is requested 
by the Owner, see Ch 1,1.3.4. 


a Section 2 
Mechanical aspects 
(classification requirements) 


2.1 Plans and information to be submitted 


2.1.1 Plans required by 2.1.2 to 2.1.4 are to be submitted 
in triplicate. 


2.1.2 Plans and calculations of lifting devices, gearing, 
shafts, clutches, brakes, rachet and pawl (not applicable to 
diving winches), coupling bolts, welded drums, etc., together 
with the material specifications and physical properties are to 
be submitted for consideration. 


2.1.3 A plan of the general arrangement and winch frame 
is to be submitted. 


2.1.4 Diagrammatic plans of the hydraulic and compressed 
air systems, where fitted, together with specifications of 
components are to be submitted for consideration. 


2.1.5 The design criteria are to be stated together with 
details of any torque limiting device. 


2.2 Basis of approval of machinery 


2.2.1 Approval of machinery for lifting appliances will be 
based on the requirements of Part 5 of the Rules for Ships, 
where applicable, with the following modifications: 

(a) Machinery will be dealt with for strength only. 

(b) Machinery in lifting appliances is not necessarily in the 
same class as marine machinery and the permissible 
stresses are very much dependent upon type and 
application of machinery, methods of manufacture and 
the environmental conditions. 

(c) In dealing with the gearing, only the strength will be 
required to comply with the requirements for the 
maximum torque in the system and, if necessary, special 
consideration will be given to the contemplated service 
conditions as given in the specification. Alternatively, 
strength calculations based on a recognized national 
standard may be submitted for consideration. The 
calculations should include a root stress concentration 
factor where applicable. 

(d) The brake should be capable of holding a static load of 
1,5 times the rated load of the winch. 
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Engineering Systems 


2.2.2 Installations for diving systems require emergency 
means of retrieval. Consideration is to be given in the design 
of such systems to national requirements for system 
redundancy. 


2.3 Manufacture of machinery 


2.3.1 Machinery is to be constructed, installed and 
tested under survey. 


L] Section 3 
Electrical installations 


3.1 Classification of lifting appliances 


3.1.1 Electrical equipment is to comply with the require- 
ments of a relevant national or international standard, due 
consideration being given to the environmental conditions 
envisaged, e.g., in areas of high ambient temperature, 
de-rating may be necessary. 


3.1.2 Installations are to be designed in accordance with 
Pt 6, Ch 2 of the Rules for Ships or with a recognized National 
or International Standard or Code of Practice. 


3.1.3 All electrical equipment is to be installed and tested 
to the Surveyor's satisfaction. Tests shall include the 
measurement of insulation resistance and checks for the 
correct operation of all protective devices and interlocks fitted. 


3.1.4 When the lifting appliance to be classed is a 

mechanical lift dock, the following plans and particulars are 

to be submitted, in triplicate, for consideration: 

(a) Arrangement plan and circuit diagram of switchboard(s). 

(b) Diagram of wiring system including cable size, type of 
insulation, normal working current in the circuits and the 
capacity, type and make of protective devices. 

(c) Calculations of short circuit currents at main busbars, 
Sub-switchboard busbars and the secondary side of 
transformers. 


3.2 Certification of lifting appliances 


3.2.1 The electrical equipment is to be examined and 
tested for compliance with the appropriate National or 
International Standard. Tests shall include the measurement 
of insulation resistance and checks for the correct operation 
of all protective devices and interlocks fitted. 


3.8 Classification of existing lifting appliances 


3.3.1 The electrical equipment is to be examined and 
tested as required by Chapter 9. 


Chapter 7 


Sections 2, 3 & 4 


m Section 4 
Control engineering systems 


4.1 General 


4.1.1 The requirements of Sections 4, 5 and 6 apply to 
all permanently installed, power operated, lifting appliances 
specified in 4.2.3 which are intended to be classed. Where 
applicable, the relevant requirements for control, alarm and 
safety systems as stated in Pt 6, Ch 1,1 and Pt 6, Ch 1,2 of 
the Rules for Ships are to be complied with. 


4.1.2 Where certification of a lifting appliance, as 
specified in 1.3, is required, the equipment is to be examined 
and tested under working conditions for compliance with the 
appropriate national or international standard. Plans for 
control systems are not required to be submitted. 


4.2 Plans 


4.2.1 Plans required by 4.2.2 and 4.2.3 are to be submitted 
in triplicate. 


4.2.2 Where control, alarm, or safety systems are 
intended for the lifting appliances listed in 4.2.3, the following 
are to be submitted: 

e — General arrangement of the lifting installation. 

e General arrangement of the control station and/or 
control cabinet(s). 

e Details of operating medium, i.e. pneumatic, hydraulic 
or electric, including power packs and standby sources 
of power. 

° Description of operation with explanatory diagrams. 

e — Schematic diagrams of control circuits, interlocks and 
alarm system. 

e Details of safety devices including securing and latching 
arrangements. 


4.2.3 Plans for the control, alarm, and safety systems of 
the following lifting appliances are to be submitted: 
° Lifts for passengers and crew. 


e Lifts and ramps for cargo handling. 

e Derrick winches. 

e Derrick cranes. 

e Mechanical lift docks. 

4.3 Survey during construction 

4.3.1 Control engineering systems including alarms and 


safeguards are to be tested to demonstrate that they are in 
good working order. 


4.4 Classification of existing lifting appliances 
4.4.1 The control engineering systems are to be 


examined and tested in accordance with the requirements of 
4.3.1. 
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E] Section 5 
Control and supervision of lifts for 
passengers and crew 


5.1 General 


5.1.1 Alarms and safeguards are indicated in 5.2. 
Alternative arrangements which provide equivalent safeguards 
will be considered. 


5.1.2 Control engineering equipment is to be capable of 
satisfactory operation when subject to a pitch or roll of 10? 
when lifting appliances are in operation. When lifting 
appliances are stopped, control engineering equipment is to 
withstand an inclination of 22,5? irrespective of location. 


5.2 Alarms and safeguards 


5.2:1 Means are to be provided to ensure safe and 
effective control of speed, direction and stopping of the lift 
Car. 


5.2.2 Interlocks are to be provided to prevent activation 
of the control and drive circuits when: 

(a) car doors or parts thereof are not closed, or 

(D) shaft access doors or parts thereof are not closed. 


5.2.3 Power operated bi-parting entrances are to be 

fitted with protective devices to prevent injury to personnel or 

passengers and are to comply with the following: 

(a) They are to be fitted to the leading edge of each car and 
landing door panel. 

(D They are to extend the full height of the entrance, 
commencing 25 mm above sills. 

(c) The force to operate the protective devices is not to 
exceed 14,7 N (1,5 kgf). 

(d) The protective devices are to operate immediately a 
leading edge is obstructed. 


5.2.4 Manual single sliding entrances to the lift car and 
lift trunk of the concertina or telescopic type are to be fitted 
with means to prevent slamming. 


5.2.5 In addition to the normal upper and lower landing 
stop controls, independent means are to be provided to stop 
the lift in the event of top or bottom overrun. 


5.2.6 Lifts for passenger ships are to be arranged so that 
they deck automatically and the doors open in the event of a 
main power failure. Sequential emergency decking of the 
passenger lift cars is permitted. 


5.2.7 A safety device is to be fitted on the lift car and any 
counterweight to stop and hold their positions in the event of 
overspeed or failure of suspension ropes or their fastenings. 


5.2.8 A safety device is to be fitted which will stop and 
hold the position of the lift car and any counterweight in the 
event of slack suspension ropes. 


Chapter 7 


Sections 5 & 6 


5.2.9 Means are to be provided to prevent the lift from 
being operated when the emergency escape hatch is open. 
The hatch is to be fitted with a key switch or equivalent to 
prevent accidental closure reactivating the control system. 


5.2.10 The lift car is to be provided with an alarm, or 
telephone, or equivalent means of communication. 


5.2.11 Alanding indicator is to be provided within the car 
and outside each entrance. 


5.2.12 Means are to be provided to enable the lift car to 
be raised or lowered manually in the event of power failure. 
The direction of the lift car travel is to be clearly indicated at 
the manual control position. 


5.2.13 Emergency lighting is to be provided in the lift car, 
lift motor room, trunk access points and lift trunk. This 
emergency lighting is to be switched on automatically if the 
normal supply of electric power fails. 


Ej Section 6 
Control and supervision of lifting 
appliances for cargo handling 


6.1 General 


6.1.1 Lifting appliances for cargo handling as specified in 
4.2.3 are to be provided with the controls, alarms and safety 
arrangements required by this Section as appropriate. 
Alternative arrangements which provide equivalent safeguards 
will be considered. 


6.1.2 Means are to be provided to ensure safe and 
effective control of speed, direction and stopping of the lifting 
appliance or ramp. 


6.1.3 Each control station is to be provided with means 
such that the operating area of the lifting appliance and the 
load being lifted can be observed. 


6.1.4 An emergency stop, independent of the controls 
required by 6.1.2, is to be provided at each control station to 
stop the motion of the lifting appliances in an emergency. 
This emergency stop is to be clearly identified and suitably 
protected to prevent inadvertent operation. 


6.1.5 An alarm is to operate in the event of failure of the 
operating power and means are to be provided to 
automatically hold the lifting appliance and load in position. 


6.1.6 Indication of the operational status of running and 
standby machinery, if fitted, is to be provided at each control 
station. 
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6.2 Lifts and ramps 


6.2.1 Arrangements are to be provided to prevent 
activation of the control and drive circuits when: 

(a) Any covers are not retracted. 

(b) The lift is overloaded. 

(c) Vehicle barriers are not closed. 


6.2.2 Continuous audible and visual warning is to be 
given within the operational area during operation of the lift or 
ramp. 


6.2.3 Where a lift or ramp is secured by retractable locks, 
means are to be provided to ensure that power is not 
disconnected until all locks have been engaged, and descent 
is not possible until all locks have been disengaged. 


6.2.4 Where a quayside access ramp is fitted in addition 
to a stern door, the ramp is to be less than 10° to the 
horizontal before opening or closing of the stern door. 


6:2:5 The maximum inclination of the access ramp when 
in its operating position is not to exceed a predetermined 
angle from the horizontal and an alarm is to operate should 
this maximum permitted angle be exceeded. 


6.2.6 Where remotely controlled locks are used, alterna- 
tive means are to be provided to secure the lift or ramp in the 
event of failure of the lock controls or latching mechanism. 


6.2.7 A continuous safety trip wire or equivalent is to be 
fitted beneath sides and ends of cargo lift platforms, and 
beneath sides and ends of the deck openings. Means are to 
be provided to automatically stop and hold the lift platform in 
position immediately the trip is operated. 


6.3 Mechanical lift docks 


6.3.1 Means are to be provided to indicate at each 
control station that the motion of the dock platform is 
maintained in the horizontal plane. An alarm is to give warning 
in the event that tilt or skew of the dock exceeds a pre- 
determined limit. 


6.3.2 In addition to the normal quay level stop units, 
independent means are to be provided to automatically stop 
the lift dock movement in the event of upper or lower 
overrun. 


6.3.3 Where multiple winches or jacks are employed, 

means are to be provided to: 

(a) Synchronize their operation. 

(b) Display the load on individual units at each control 
station. 


6.3.4 The total load on the dock is to be displayed at 
each control station. 


6.3.5 Means are to be provided to automatically hold the 
dock platform in position and operate an alarm in the event 
of a slack hoisting rope or chain. 


Chapter 7 


Section 6 


6.3.6 Where a dock is secured by retractable locks, 
pawls or latches, means are to be provided to ensure that 
power is not disconnected until all locks, pawls or latches 
have been engaged, and descent is not possible until all 
locks, pawls or latches have been disengaged. 


6.4 Derrick winches 


6.4.1 Where a speed change gear is fitted and the 
hoisting drum is free to rotate when the gear is in the neutral 
position, means are to be provided to prevent the gear 
accidentally disengaging during operation. An automatically 
applied brake is to operate on the drum side of the change 
gear when neutral is selected. 


6.4.2 Where a single motor is employed to position both 
the jib and the load, means are to be provided to interlock the 
jib when the motor is being used for hoisting. 


6.5 Cranes 


6.5.1 Means are to be provided for the control of hoisting, 
luffing angle, slewing angle and the positioning of travelling 
cranes as applicable. 


6.5.2 Means are to be provided for emergency operation, 
to enable any load to be safely lowered and positioned. 


6.5.3 Protective devices are to be provided, as applicable, 
to operate alarms, automatically cut off operating power and 
hold the crane and load in position in the event of a failure of 
the operating controls for the following: 

(a) Hoist travel. 

b) Hoist speed. 

c) Luffing angles. 

d) Slewing angles. 

e) Travel of crane along its track. 

Longitudinal and transverse movement of the trolley on 
its gantry. 


Be E Lue Be 
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6.5.4 For variable load/radius cranes, a load indicator 
which automatically displays a maximum safe load at a given 
radius is to be fitted. An alarm is to operate when the load 
reaches 95 per cent of the SWL and at 110 per cent of the 
SWL the operating power is to be automatically cut off. 


6.5.5 Slack rope switches are to be fitted to each rope 
system. A suitable time delay may be fitted when operating 
conditions necessitate this feature. Operation of a slack rope 
switch is to initiate an alarm, automatically cut off the 
operating power and hold the crane and any load in position. 


6.5.6 Where controls are located on the crane mast, 
means are to be provided to enable the operator to summon 
help in an emergency. 


6.5.7 In the case of travelling cranes, a continuous 
audible warning is to be given within the operational area 
when the crane is to move/is moving along its track. 
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6.5.8 In the case of offshore and floating cranes, the 
following is to be provided: 

a) A wind speed indicator and alarm when wind speed 
exceeds a predetermined limit for a given time. 

b) Crane level indication with operating limits (when 
conditions of list or trim are specified). 

C) Means of communication between the crane operator 
and the signalman such that control of the crane is not 
impaired. 

d) A hook load indicator. 
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Section 
1 General requirements 
2 Materials to ship classification requirements 


3 Materials to national or proprietary standards 


El Section 1 
General requirements 


1.1 Scope 


1:1-1 Materials used for the construction, or repair, of lifting 
appliances are to be manufactured and tested in accordance 
with the general procedures given in this Chapter. 


1.1.2 Detailed requirements for the testing and inspection 
of steel wire rope and fibre rope are given in Chapter 6. 


7.7.3 Proposals to use synthetic materials are to be 
submitted for consideration. 


1.1.4 Provision is made in this Chapter for material to be 

manufactured, tested and inspected according to the following 

procedures: 

(a) To ship classification requirements. 

(D) To approved national or proprietary standards when ship 
classification requirements are not specified. 


1:1:9 The inspection procedures for each application are 
defined according to 1.1.4(a) or (b) in the relevant Chapter of 
this Code dealing with design and construction. 


1.1.6 The material properties are to comply with the 
requirements given in the relevant Chapter dealing with design 
and/or shown on the approved plan. 


EJ Section 2 
Materials to ship classification 


requirements 
2.1 Manufacture, testing and inspection 
2.1.1 Materials which are required to comply with ship 


classification requirements, are to be manufactured, tested 
and inspected in accordance with the Rules for the 
Manufacture, Testing and Certification of Materials (hereinafter 
referred to as the Rules for Materials). 


2.1.2 The material is to be manufactured at a works 
which has been approved by the Committee for the type of 
product and grade of material to be supplied. 


Chapter 8 


Sections 1, 2& 3 


2.1.8 The mechanical test samples are to be selected 
and the tests witnessed by the Surveyors. The test results are 
to comply with the requirements for the grade of material 
specified by this Code. 


2.1.4 The material is to be identified to documents signed 
by LR's Surveyors certifying compliance with the Rules and 
Regulations for the Classification of Ships (hereinafter referred 
to as the Rules for Ships). 


2.2 Alternative specifications 


2.2.1 As an alternative to 2.1.1, and subject to agreement, 
materials which comply with Section 3 may be accepted 
provided that these specifications give reasonable equivalence 
to, and the survey is carried out in accordance with the Rules 
for Materials. 


oO Section 3 
Materials to national or 
proprietary standards 


3.1 General 


3.1.1 When the relevant Chapter of this Code permits the 
use of material supplied to an approved national or 
proprietary standard as defined in 1.1.4(b) then the general 
requirements and procedures given in this Section are to be 
applied as appropriate for the material and product. 


3.2 Manufacture 


3.2.1 Steel is to be manufactured by the open hearth, 
electric or one of the basic oxygen processes. The 
acceptance of steel made by any other process will be 
subject to special consideration. 


3.3 Chemical composition 


3.3.1 The chemical composition is to be suitable for the 
intended method of construction and service conditions. In 
general, it is to be similar to relevant requirements in the Rules 
for Materials. Final acceptance is to be based on the reported 
cast analysis of the material supplied or on the results of 
check analysis, see 3.5.2. 


3.4 Mechanical properties 


3.4.1 The mechanical properties are to comply with the 
requirements given in the relevant Chapter of this Code and 
on the approved plan. The specified elongation and impact 
test values are to be similar to the requirements given in the 
Rules for Materials for equivalent tensile strength values and 
related grades. 
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3.4.2 The manufacturer's certificate of test will be 
accepted unless otherwise specified and subject to the 
provisions of 3.5. 


3.5 Testing 

9o. Check tests may be required at the discretion of the 
Surveyor. 

3.5.2 In general, the manufacturer's chemical analysis will 


be accepted but may be subject to occasional independent 
checks if required by the Surveyor. 


3.5.3 When mechanical check tests are required, the 
specified tests are to be carried out using machines of 
approved types which are maintained in a satisfactory and 
accurate condition. 


3.6 Inspection 


3.6.1 Surface inspection and verification of dimensions 
are the responsibility of the steelmaker and are to be carried 
out on all material prior to despatch. Acceptance by the 
Surveyors of material later found to be defective shall not 
absolve the steelmaker from this responsibility. 


3.6.2 Non-destructive examination of materials is not 
required for acceptance purposes, unless otherwise agreed. 
Manufacturers are however, expected to employ suitable 
methods of non-destructive examination for the general 
maintenance of quality standards. 


3.7 Rectification of defects 


3.7.1 In all cases, the removal of defects, and repair by 
welding where appropriate, are to be carried out to the 
satisfaction of the Surveyors. 


3:7:2 Surface imperfections may be removed by mechanical 
means as agreed with the Surveyor. After such treatment the 
dimensions are to be suitable for the application, and the area 
is to be proved free from defects and the work is to be 
completed to the satisfaction of the Surveyor. 


3.7.3 For steel plates and sections intended for structural 
purposes, where surface imperfections are removed by 
grinding, the thickness in any area is not to be reduced to less 
than 93 per cent of the nominal thickness and in no case by 
more than 3,0 mm. 


3.7.4 For steel castings, flame scarfing or arc-air gouging 
may be used provided that pre-heating is used where 
necessary, the surfaces of the resulting depression are 
subsequently ground smooth and complete elimination of the 
defective material is confirmed by adequate non-destructive 
examination. 


3.7.5 Repair by welding is not to be carried out without 
the agreement of the Surveyors before the work is 
commenced. 
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3.7.6 The complete removal of all defects is to be proved 
by suitable non-destructive examinations and the area is to 
be suitably prepared for welding. 


IAT Welding is to be carried out by an approved 
procedure which is to include the selection of suitable welding 
consumables, pre-heating and post weld heat treatment as 
may be necessary because of the chemical composition or 
the dimensions of the weld repairs. The repair is to be carried 
out by qualified welders under adequate supervision. 


3.7:8 On completion of welding and heat treatment, the 
area is to be examined by suitable non-destructive techniques. 
3.8 Certification and identification 

3.8.1 A manufacturer's certificate of test is to be supplied 


and all material is to be identified to the satisfaction of the 
Surveyors. 
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1 Testing 
2 Marking 


3 Survey requirements 


E] Section 1 
Testing 


1.1 General 


1.1.1 Every lifting appliance is to be tested and 
thoroughly examined before being taken into use for the first 
time or after any subsequent alteration or repair which may 
affect the strength of the appliance, or at certain Periodical 
Surveys as indicated in Section 3. 


1.1.2 Every item of loose gear is to be proof tested and 
thoroughly examined before being taken into use for the first 
time or after any subsequent repair or alteration which may 
affect the strength of the item. 


1.1.3 Where testing machines are used to apply test 
loads, they are to be of a type approved by Lloyd's Register 
(hereinafter referred to as LR) as suitable for the intended 
purpose. The machine is to be calibrated biennially by a 
recognized authority and the accuracy is to be within +2 per 
cent. 


1.1.4 Where test weights are used to apply test loads, 
the weights are to be certified as accurate to within +2 per 
cent. 


1.1.5 Suitable precautions are to be taken before 
commencing the test to ensure the stability of the ship and 
the adequacy of the supporting structure to bear the test 
loads. 


1.1.6 Measures are to be taken to ensure that the 
appliance can be controlled during the test and to avoid injury 
or damage which might occur in the event of failure under 
load. 


1.2 Loose gear 
1.2.1 For the purpose of these requirements, loose gear 
is defined as including: 

Hooks Shackles 

Blocks Swivels 

Chains Rings 


and similar items not permanently attached to the lifting 
appliance. Lifting beams, spreaders, frames and similar items 
of equipment which are not an integral part of the lifting 
appliance are also considered as loose gear. Built-in sheaves 
and blocks and other items permanently attached to the 
lifting appliance are not considered as loose gear and the test 
on the complete system 'as rigged' will be accepted as the 
test on these items. 
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1.2.2 The proof load applied to each item of loose gear is 
to be as required by Table 9.1.1 and associated Notes, and 
illustrated in Fig. 9.1.1. 


Table 9.1.1 Proof loads for loose gear 


Item Proof load, in tonnes 


4 x SWL 


Single sheave block 


Multi-sheave blocks: 
SWL< 25t 
25 < SWL < 160 t 
160 < SWL 


2 x SWL 
(0,933 x SWL) + 27 
1,1 x SWL 


Hooks, shackles, chains, rings, 
swivels, etc: 
SWL < 25 t 
25 < SWL 


2x SWL 
(1,22 x SWL) + 20 


Lifting beams, spreaders, frames: 
SWL< 10t 
10 < SWL <160 t 
160 < SWL 


2 x SWL 
(1,04 x SWL) + 9,6 
1,1 x SWL 


NOTES 

1. The safe working load for a single sheave block including 
single sheave blocks with beckets is to be taken as one half 
of the resultant load on the head fitting. 

The safe working load for a multi-sheave block is to be 
taken as the resultant load on the head fitting. 

Where the item is to be used in diving operations, the proof 
load is to be 1,5 times the proof load value given above for 
the particular item. 

Where the item is to be used for offshore use, the proof 
loads indicated are to be increased by the ratio F,,/1,6 
where Fp is derived from Ch 3,3.3. 

Proof loads are shown graphically in Fig. 9.1.1. 


1.2.3 In the case of a block, the proof load is to be taken 
as the resultant load on the head fitting of the block during 
the test. Where the block is fitted with a becket, the load 
applied to the becket when proof testing the block will be 
accepted as the proof test on the beckett. 


1.2.4 After proof testing, all parts of the block are to be 
thoroughly examined for deformations, cracks, flaws or other 
defects and to ensure that head fittings and sheaves rotate 
freely. 


1.2.5 The proof load may be applied to a Ramshorn hook 
as indicated in Fig. 9.1.2(a) or (b) but in the latter case an 
additional load of half the proof load is subsequently to be 
applied as in Fig. 9.1.2(c). 


1.2.6 Short and long link chain is to be subjected to a 
breaking test in addition to the proof test required by 1.2.2. 
One sample of length 910 mm is to be taken from each length 
of chain measuring 185 m or less and is to withstand a 
breaking load of 4 x SWL for the chain. 
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Hooks, shackles, 
chains, eto. 


Multi-sheave 
blocks 


Lifting beams, 
spreaders, etc. 


100 


Safe working load, in tonnes 


Fig. 9.1.1 


Let Where the design of a lifting beam or similar item is 
such that the load can be lifted and supported in more than 
one manner, each arrangement is to be separately tested. 
Hooks, shackles and blocks forming part of the lifting frame 
are to be separately tested in accordance with Table 9.1.1. 


1.2.8 Where the loose gear is for use in an offshore or 
diving application the selection of the component of loose 
gear should take account of the higher proof loads required 
by Notes 3 and 4 of Table 9.1.1. 


Proof loads for loose gear 


1.3 Steel wire rope 


1:3:1 Steel wire used in the construction of ropes is to be 
subjected to breaking, torsion and reverse bend tests and to 
tests for quality and adhesion of the zinc coating in 
accordance with ISO 2232 Drawn Wire for General Purpose 
Non-alloy Steel Wire Ropes - Specifications or with an 
acceptable equivalent. Where required, similar tests may be 
carried out on wires taken from samples of completed ropes. 
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Table 9.1.2 Percentage deduction for laying up 


Percentage deduction 


Rope construction Fibre core Steel core 


WSC IWRC 
6x 710 12 17 
6x19 14 16 21 
6x37 1/55 25 
6 x 19 Seale 16 23 
6 x 19 Filler 16 23 
6 x 26 Warrington-Seale 16 23 
6 x 31 Warrington-Seale 16 23 
6 x 36 Warrington-Seale 16 23 
Test load Test load 6x41 Warrington-Seale 16 23 
6x12 10 
6x24 13 
(8) (b) 17x7 and 18x 7 22 22 


Position for vertical test load 34 x 7 and 36x 7 25 25 


NOTES 
1. For construction and breaking loads of ropes, see Chapter 6. 
2. WSC = wire strand core 

IWRC = independent wire rope core. 


1.3.4 Before a test sample is cut from the rope it is to be 
securely seized or clamped so as to prevent any slacking of 
wires within the test length. The sample is to be of sufficient 
length to provide a clear test length in accordance with 
Table 9.1.3. 


Position for horizontal test load Table 9.1.3 Text length for steel wire ropes 


Wire rope diameter, d, Test length, 
in mm in mm 


Fig. 9.1.2 Testing of Ramshorn hooks 


d<6 300 


1.3.2 Steel wire ropes are to be tested to determine the 6<d<20 600 

breaking load of the rope. Tests in accordance with d « 20 30d but need not exceed 1500 mm 
international or recognized national standards may be 

accepted and in this respect attention is drawn to the 


following international standards: 1.3.5 Up to 80 per cent of the nominal breaking load may 
ISO 2408 Steel wire ropes for general purposes — be applied quickly and thereafter the load is to be applied 
» Characteristics slowly and steadily until the maximum load is attained. Tests 
120,9108 Steel WIE TORE for general delia in which a breakage occurs adjacent to the grips may be 
Determination of actual breaking load neglected. 
ISO 3178 Steel wire rope for general purposes — 
Terms of acceptance 1.3.6 Terminal connections, where used, are to be of a 
E ] . . type approved by LR. Initial tests are to be carried out on 
1.3.3 The breaking load is to be determined by one of the various sizes of connections to show that the strength of the 
following methods: . completed terminal is not less than: 
(a) Testing to destruction a sample cut from the completed . 95 per cent for ropes up to 50 mm diameter, 
rope. . 


90 per cent for ropes exceeding 50 mm diameter, of the 
breaking load of the original wire rope. 

After completion each terminal connection is to be proof 
tested to twice the SWL of the rope. 


(D) Testing the individual wires to destruction, summating 
the results and deducting a percentage for laying up. 
This percentage is to be not less than as given in 
Table 9.1.2. Manufacturers adopting this method of 
testing will be required to arrange for occasional tensile 
tests to destruction to be carried out on completed 
ropes. 
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LOT Poured zinc sockets do not require to be proof 

tested provided: 

(a) The termination has been carried out by a competent 
person in accordance with a recognized procedure and 
material requirement. 

(D The sockets are in accordance with a recognized 
standard and are certified. 


1.4 Fibre rope 


1.4.1 Fibre ropes are to be tested to determine the 
breaking load of the rope. Additional tests may be required, 
particularly in the case of ropes manufactured from 
man-made materials, in order to establish the suitability of the 
rope for its intended purpose. 


1.4.2 Manufacture and testing are to be in accordance 
with international or recognized national standards where 
appropriate. 


1.4.8 The breaking load is to be determined by testing to 
destruction a sample cut from the completed rope. Alternative 
proposals will, however, be specially considered where a 
breaking test would be impracticable. 


1.4.4 The minimum length of test sample is to be as 
given in Table 9.1.4. The sample is to be subjected to an initial 
tensile load as given in Table 9.1.4 and checked for diameter 
and evenness of lay-up. The load is then to be increased 
evenly and continuously by stretching the sample at the rate 
given in Table 9.1.4 until the sample breaks. Tests in which a 
breakage occurs within 150 mm of the grips may be 
neglected. 


Table 9.1.4 Testing of fibre ropes 

Speed of 
loading, 

in mm/min 


Material Test length, Initial load, 


in mm see Note 
Natural fibre 1800 150 + 50 
75 +25 


Man-made fibre 900 


NOTE 
Initial load is expressed as a percentage of the nominal breaking 
load of the rope. 


1.5 Derricks and derrick cranes 


1.5.1 Following any preliminary part load tests 
considered necessary to ensure correct assembly and 
freedom of operation, each derrick in the system is to be 
tested with a test load in accordance with Table 9.1.5. The 
test is to be carried out using certified weights suspended 
from the cargo hook or lifting attachment, according to a 
procedure agreed with the Surveyor. 
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Table 9.1.5 Testing of derricks and cranes 


SWL of derrick or crane, in tonnes Test load, in tonnes 


Up to 20t 
Exceeding 20 t but not exceeding 50 t 


1,25 x SWL 
SWL + 5 


Exceeding 50 t 1,1 x SWL 


NOTE 
Hand operated pulley blocks are to be proof tested to 1,5 x SWL. 


1.5.2 During the test, hoisting and slewing operations are 
to be carried out at slow speed. The load is to be slewed as 
far as possible in both directions with the derrick boom at the 
lowest angle to the horizontal for which it has been approved, 
see Chapter 2. 


1:0.3 In addition to verifying the adequacy of the derrick 
and the support structure, the test is to demonstrate the 
adequacy of the winch brakes, controls and any overload cut 
out, safe load indicators, etc. The test is also to demonstrate 
that the test load can be held stationary when the winch drive 
is switched off, see also Chapter 7. 


1.5.4 Where derricks have been approved for operation 
in union purchase, they are to be rigged and tested for 
working both port and starboard sides of the ship. The test is 
to be carried out for the headroom, runner angle and boom 
and guy positions for which the rig has been approved with a 
test load in accordance with Table 9.1.5 for the SWL of the 
System in union purchase operation. 


1.5.5 Following the overload test, the derrick is to be 
operationally tested with its safe working load. The derrick is 
to be operated over its full range of positions at normal 
speeds and it is to be demonstrated that all parts of the 
System are free to take up their correct positions and that all 
ropes run freely and reel up correctly on the winch drums. 


1.5.6 After testing, the derrick system is to be thoroughly 
examined for deformations and other defects. 


1.5.7 Derrick cranes are to be tested in accordance with 
1.5.1 to 1.5.6 with the addition that the derrick crane is to be 
luffed at slow speed to its maximum operating angle to the 
horizontal while bearing the full test load. 


1.5.8 Where twin span tackles are fitted to derrick cranes 
of patent type, the manufacturer may be required to 
demonstrate during testing with the SWL that the derrick 
boom has adequate stability when in the maximum slewed 
position for both maximum and minimum luffing angles under 
the maximum approved angles of heel and trim of the ship. 


1.6 Cranes 


1.6.1 Following any preliminary part load tests considered 
necessary to ensure correct assembly and freedom of 
operation, each crane is to be tested with a test load in 
accordance with Table 9.1.5. The test is to be carried out 
using certified weights suspended from the cargo hook or 
lifting attachment, according to a procedure agreed with the 
Surveyor. 
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1.6.2 During the test the crane is to hoist, slew and luff 
the test load at slow speed. Gantry and travelling cranes 
together with their travelling trolleys, where appropriate, are 
to be traversed slowly over the full length of their track. 


1.6.3 In the case of a variable load-radius crane the tests 
are, generally, to be carried out for the appropriate safe 
working loads at maximum, minimum and an intermediate 
radius. Alternative proposals will, however, be considered. 


1.6.4 Where the jib length may be increased by the 
insertion of additional lengths, the crane is to be tested for 
each jib length. 


1.6.5 Where it is not practicable for the crane to raise the 
full test load, as may be the case for hydraulic cranes, a 
reduced test load may be accepted but in no case is this to 
be less than 1,1 x SWL. 


1.6.6 Following the overload test, the crane is to be 
loaded with its safe working load and operated over its full 
range of speeds in order to demonstrate the operation of the 
crane and the efficiency of overload and weightload indicators, 
effectiveness of limit switches, etc. 


1.6.7 After testing, the crane is to be thoroughly 
examined for deformations and other defects. 


1.7 Launch and recovery systems for diving 
operations 
1.7.1 Upon completion of preliminary tests necessary to 


ensure correct assembly and freedom of operation, each 

lifting appliance used for raising, lowering or transferring 

manned submersibles or other manned diving systems is to 
be subjected to the following tests: 

(a) A ‘static’ load test equivalent to 1,5 x SWL. In the case 
of cranes or A frames, this load is to be lifted at the 
maximum and minimum radii or inboard/outboard 
positions and at an intermediate position. 

(D) A ‘dynamic’ load test equivalent to 1,1 x SWL. This test 
is to demonstrate that the hoist brake system is 
capable of stopping the load whilst being lowered at 
maximum speed to simulate a power failure. 

(c) An ‘operational’ load test equivalent to 1,25 x SWL. This 
test is to be carried out over the full range of operation of 
the lifting appliance. 


1.7.2 Where the diving system is approved for operating 
in sea states in excess of those described by Beaufort No. 5 
(see Ch 3,4.1.1), the test loads indicated in 1.7.1 are to be 
increased by the ratio F,/1,7 where Fp is derived from 
Ch 3,3.3. 


1.7.3 If testing to values in excess of those defined in 
1.7.1 and 1.7.2 is envisaged a review of the launch and 
recovery system should be undertaken to ensure that 
overstressing does not occur. 
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1.7.4 For the purpose of these requirements, the safe 

working load of the appliance is to be taken as the greater of: 

(a) the maximum in air weight of the diving system, lifting 
frame and rope when it is at water surface, or 

(b) the total submerged weight of the diving system, lifting 
frame and rope when it is at its maximum operating 
depth. 


"A Following the overload test, the lifting appliance is 
to be loaded with its safe working load and operated over its 
full range of speeds in order to demonstrate satisfactory 
operation, efficiency of overload and weightload indicators, 
effectiveness of limit switches, etc. 


1.7.6 After testing, the lifting appliance is to be thoroughly 
examined for deformations and other defects. 


1.7.7 Further tests in accordance with LR's Rules and 
Regulations for the Construction and Classification of 
Submersibles and Diving Systems (hereinafter referred to as 
the Rules for Submersibles) may be required and 
reference should be made to that publication. Where 
compliance with National Authority Regulations is required, 
specific reference should be made to the Regulations in case 
any additional or more onerous test requirements are 
appropriate. 


1.8 Mechanical lift docks 


1.8.1 The test requirements for mechanical lift docks are 
given in Chapter 4. 


1.9 Lifts and ramps 


1.9.1 Attention is drawn to the existence of statutory 
requirements of certain National Authorities for the testing of 
lifts, particularly of passenger lifts. 


1.9.2 Each lift is to be tested with its applied or rated 
load, see Chapter 5, to demonstrate the satisfactory 
operation of the lift and all control and safety systems. 


1.9.8 In addition, after installation and following any major 
repair, renewal or alteration, each lift is to be subjected to the 
following tests: 
(a The brake is to hold the lift with a proof load of 1,25 times 
the applied or rated load. 
(D) The lift is to be operated through one complete round 
trip with a proof load of: 
(i) Passenger lifts: 
1,1 times the applied or rated load. 
(ii) Cargo or vehicle lifts: 


Safe working load (SWL) Test load, in tonnes 


Up to 20t 1,25 x SWL 
Exceeding 20 t but not 

exceeding 50 t SWL + 5 
Exceeding 50 t 1,1 x SWL 


1.9.4 Vehicle ramps which may be raised or lowered 
while loaded are to be tested as for vehicle lifts. 


LLOYD’S REGISTER 


CODE FOR LIFTING APPLIANCES IN A MARINE ENVIRONMENT, July 2008 


Testing, Marking and Survey Requirements 


1.9.5 Vehicle ramps which are raised or lowered only 

when unloaded are to be tested after installation and 

following any major repair, renewal or alteration as follows: 

(a The brake is to hold the ramp in its most unfavourable 
position while the ramp is subjected to a load of 
1,25 times its self weight. 

(D The ramp is to be placed in its working position and 
subjected to a test load as given for vehicle lifts in 
1.9.3(b). 

(c) The ramp is to be operated through one complete 
operating cycle, unloaded, using the terminal stops only. 


1.10 Re-testing 

1.10.1 | Re-testing of loose gear is to be carried out in the 

following circumstances: 

(à In the absence of an appropriate certificate indicating 
that the item has previously been tested. 

(b) Following any repair or alteration which may affect the 
strength of the item. 

(c) As required by the National Administration. 


1.10.2 The re-test of loose gear is to be in accordance 
with 1.2. 
1.10.8 | Re-testing of derrick systems, derrick cranes and 


cranes is to be carried out in the following circumstances: 

(a) Following any structural repair, alteration or re-erection 
of the appliances. 

(D) As part of the Quadrennial Survey requirements in the 
case of derricks and of every fourth Annual Thorough 
Survey in the case of cranes and derrick cranes. 

(c) At every 4th or 5th Annual Thorough Survey depending 
on the requirements of the National Administration. 


1.10.4 | These tests need not be as extensive as the initial 
tests but it must be demonstrated that the test load can be 
raised and lowered. It is preferable also for the derrick or 
crane to be slewed and luffed during the retest but this may 
be waived at the discretion of the Surveyor. 


1.10.5 | Re-testing of union purchase rigs is not essential 
provided the derrick has been re-tested in single working and 
special attention is paid to the condition of the preventer guy 
eyeplate attachment to the deck. 


1.10.6 Derricks and cranes having a safe working load not 
exceeding 15 t may be re-tested using a spring or hydraulic 
weighing machine provided: 

(a) The machine has an accuracy within +2,0 per cent and 
the load is applied for at least five minutes with the 
indicator remaining constant. 

(D The derrick boom is placed in the most onerous 
certified operating position. 

(c) The support point for the machine is adequately 
strengthened to avoid overstressing of the supporting 
Structure. 


1.10.7 Lifting appliances used for raising, lowering or 
transferring manned submersibles or other diving systems are 
to be re-tested annually in accordance with 1.7. Re-testing 
will also be required following any structural repairs, 
alterations or re-erection of the appliance. 
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1.10.8 Lifts and ramps are to be re-tested at every 4th or 
5th Annual Thorough Survey, depending on the requirements 
of the National Administration, and also when repairs or alter- 
ations have been carried out affecting the strength of the item. 
The re-test is to be in accordance with 1.9.3. 


m Section 2 


Marking 
2.1 General 
2441 Each lifting appliance and each item of loose gear is 


to be clearly and permanently marked with its safe working 
load, with an identification mark to enable it to be readily 
related to its appropriate test certificate and with the mark of 
the Surveyor or manufacturer who carried out the proof test. 


21.2 In view of the importance of ensuring that each item 
of loose gear has the correct safe working load for its 
particular position in the lifting appliance, and to facilitate the 
ordering of replacements, it is recommended that a 
Particulars Book or a fully detailed Rigging Plan be kept on 
board. 


2.1.8 It is recommended that the Particulars Book be 
based upon ISO 2333 Shipbuilding — Cargo Gear Particulars 
Book, which includes a set of forms designed to present the 
required information in a comprehensive and standardized 
manner. 


2.1.4 It is also recommended that the Rigging Plan 
should make use of the list of symbols given in ISO 2333 and 
reproduced as Fig. 9.2.1. 


2.2 Loose gear 

2.2.1 Every item of loose gear, including lifting beams and 

similar items, is to be marked with: 

(a) The safe working load of the item, in tonnes. For 
asymmetric lifting beams, the maximum reaction at each 
lifting point is also to be marked. 

(b) An individual identification mark to relate it to its test 
certificate. 

(c) A mark indicating the grade of steel in accordance with 
Table 9.2.1. 

(d) The Surveyor's or manufacturer's stamp. 

(e) For blocks, the maximum rope diameter for which the 
block is designed. 

(f) For lifting beams and similar items, the tare weight in 
tonnes. 

(g) Where appropriate, an identification mark corresponding 
to the position of the item on the ship's Rigging Plan. 


2.2.2 Permanent identification marks, or symbols, are to 
be made with stamps having rounded profiles (low stress 
stamps). The number of marks on an item is to be kept to the 
minimum. 
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Rope (wire or fibre) 


Swivel 


Oval and other eyes 


Block without becket 


Block with becket 


Triangular lifting eye 


Chapter 9 


Section 2 


Clips or catches 


Clevis eye or 
open socket 


Double ended fork 


Ramshorn hook 


Unpowered winch 


Powered winch 
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Fig. 9.2.1 Symbols for fittings used in key plans of rigging 


Table 9.2.1 Material quality grade marks 


Quality grade Grade of steel Ultimate tensile strength, 
mark in N/mm? 


Mild 300 


High tensile 400 
Alloy 500 
Alloy 630 
Alloy 800 


2.2.8 The use of fractions and oblique strokes is to be 
avoided and a dot or hyphen is preferable to a dividing line. 

Values of SWL are, generally, to be marked to one 
place of decimals (except for 0,25 and 0,75) up to 100 t and 
in integers thereafter. The word ‘tonnes’ may be abbreviated 
to ‘ti 


2.2.4 Recommended sizes of marks are given in 
Table 9.2.2 based on the diameter of the part to be marked or 
on the SWL of the item as appropriate. Typical arrangements 
of marks are shown in Fig. 9.2.2. 


2.3 Steel wire and fibre ropes 


2.3.1 The following information is to be marked on a disc 

or tally attached to the rope: 

(a An individual identification mark to relate the rope to its 
test certificate. 

(b) The Surveyor’s or manufacturer’s stamp. 


2.3.2 Where the rope is fitted with a ferrule or socket, this 
is to be marked to relate it to the manufacturer's test certificate. 
The marks required by 2.3.1 may also be made on the ferrule 
or socket where appropriate. 


2.4 Derricks, cranes and launch and recovery 
systems for diving operations 


2.4.1 Every lifting appliance is to be conspicuously and 
permanently marked near the heel of the boom, jib or 
equivalent component with its safe working load and the 
minimum operating angle or limiting radius as indicated in 
Table 9.2.3. 
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(a) Shackles 
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Pl 


Safe working load 


Quality ae 


Safe working load 


Identivication number 
and Surveyor's or 
oy manufacturer's stamp. 
SW Marks may be on the 

® MRE back of hook. i.e. on 
the opposite side to 
SWL 

Quality mark 


(c) 'C' hooks 


Safe working load 


Rope diameter 


(e) Blocks 


Section 2 


Identivication 
number and 
Surveyor's or 
manufacturer's 
stamp 


Front of link Back of link 
(b) Chains and links 


Safe working 
load 


Range of sling angles 
Quality mark 


(d) Ramshorn hooks 


Quality mark 


Identification number and 
Surveyor's or manufacturer's 
stamp. Marks may be on the 
back of block, i.e. on opposite 
side to SWL 


Fig. 9.2.2 Typical marks for loose gear 


2.4.2 Where more than one method of rig is possible, or, 
for derricks, where union purchase operation is proposed, the 
safe working load for each method of rig is to be marked. 


2.4.3 The letters and numbers are to be not less than 
75 mm high and painted in yellow or white on a dark 
background or black on a light background. 


2.4.4 The heel fitting of the appliance is to be marked 
with the number of the relative test certificate and with the 
Surveyor’s stamp. The stamps are to have rounded profiles 
(low stress stamps). 
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Table 9.2.2 Size of marks 


Diameter of part to be marked, 


Item in mm 


Chapter 9 


Sections 2 & 3 


Recommended size of mark, 


SWL of item in tonnes iR 


Less than 12,5 
12,5 to 26 
Over 26 


shackles, eyes (without 


Chains, links, rings, | 
collar), swivels 


plates, rope sockets, 


Eyes (with collar), triangle | 
hooks, blocks 


Lifting beams, spreaders, 
frames 


Table 9.2.3 Typical marks on lifting appliances 


Description Mark 


Swinging derrick with boom as SWL 10 t (80°) 
normally rigged 


Swinging derrick with alternative rig SWL 3/10 t (30?) 
Derricks used in union purchase to be SWL (U) 8t 
marked on inboard side of boom 


Crane of constant capacity over full SWL 10 t (4 m/20 m 
range of radii radius) 


Crane of variable load/radius 
characteristics 


A plate indicating the 
characteristics is to 
be permanently 
attached to the crane 


E Section 3 
Survey requirements 


3.1 General 


SINN Where LR is requested to issue certification of lifting 
appliances, plans of the arrangements and scantlings of the 
installation are to be approved in accordance with the 
appropriate Chapter of this Code and an Initial Survey of the 
installation is to be carried out in accordance with 3.2 or 3.3 
as appropriate. 


3.1.2 Subsequent Periodical Surveys for the maintenance 
of the validity of the certification are to be carried out at the 
intervals and in the manner prescribed in 3.4. 


33 Requests from the Owner for the deferment of 
surveys will be considered and may be permitted in the 
circumstances given in 3.5. 


3.1.4 Surveys for damage to the lifting appliance are to 
comply with 3.6. 


3,0 
4,5 
6,0 


3,0 
4,5 
6,0 


Minimum 75 


3.1.5 Where the lifting appliances have also been 
assigned a class in the Register Book, the surveys are also to 
comply with 3.7. 


3.1.6 Requests for other surveys not specified above will 
be specially considered. Such surveys will, generally, be 
covered by separate instructions since they will normally 
involve the specific requirements of a National Authority. 


3.2 Initial Survey of new installations 


3.2.1 Materials used in the construction of the lifting 
appliance are to be of good quality, free from defects and of 
specification acceptable to the Committee for the intended 
purpose. Materials test certificates are to be made available. 


3.2.2 The lifting appliance is to be surveyed during 
construction and the Surveyor is to be satisfied that the 
primary structural arrangements and workmanship is in 
accordance with the approved plans. Any details, required for 
further clarification or certification purposes, not in accordance 
with the approved plans or otherwise found to be unsatisfac- 
tory, are to be rectified. 


3.2.8 All welding is to be to the satisfaction of the 
Surveyor. 


3.2.4 Particular attention is to be given to the supporting 
structure for masts, crane pedestals and runways. It is to be 
verified that the scantlings and arrangements are in 
accordance with approved plans. 


3.2.5 All loose gear for the installation is to be examined 

in order to verify that: 

(a) The item has been designed, manufactured and tested 
in accordance with the requirements of this Code. 

(D) The item is individually marked and certified. 

(c) The item is of the correct SWL for its proposed location 
in the installation as indicated in the approved plans. 


3.2.6 The lifting appliance is to be tested as required by 
Section 1. Cut outs, controls and similar devices are to function 
correctly. After testing, the installation including the supporting 
structure, is to be examined for deformation or distortion to 
the satisfaction of the Surveyor. 
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3.2.7 Works testing of cranes cannot be accepted as an 
alternative to on board testing. 


3.3 Initial Survey of existing installations 

3.8.1 Where LR is requested to issue certification either 

to replace existing certification or because the original 

certification is lost or no longer valid, the following procedure 
is to be adopted: 

(a) Plans and information of the scantlings and arrangements 
of the installation are to be submitted for approval. 
Where plans are not obtainable, adequate drawings are 
to be prepared by the Owner from dimensions and 
scantlings measured on board the ship. 

(D) Certification of all loose gear is to be examined and, 
where certificates are missing, items are to be proof 
tested and re-marked. 

(c) A thorough survey of the installation and support 
structure is to be carried out. This is to be equivalent to 
a Quadrennial Survey for derricks or a thorough Annual 
or 6-monthly Survey for other appliances, as applicable. 

(d) The installation is to be tested as required by Section 1. 


3.4 Periodical Surveys 

3.4.1 It is a statutory requirement of most National 
Authorities that, following certification at the Initial Survey, the 
equipment be periodically surveyed to maintain the validity of 
the certification. The interval between Periodical Surveys is 
to be not greater than 12 months, see Table 9.3.1. However, 
the Owner should also ensure that he complies with any 
statutory requirements in this respect. 


3.4.2 The procedure to be adopted at Periodical Surveys 

is as follows: 

(a) Verification that the existing certification is valid, up to 
date and issued by a competent authority. 

(b) Survey of the lifting appliance and re-testing where 
required. 

(c) Endorsement of the Register of Ship's Cargo Gear and 
Lifting Appliances or equivalent documents and issue of 
certificates as necessary. 


3.4.8 In carrying out the survey of the installation, parts 
which are found to be worn or corroded to a significant 
degree are to be replaced or repaired as appropriate. For 
guidance purposes generally acceptable levels of weardown 
are given in Table 9.3.2 but earlier repair may be required 
where the circumstances warrant such action. 


3.4.4 The detailed requirements for survey of lifting 
appliances and associated loose gear are given in the 
following Tables: 


Table 9.3.3 Derrick systems. 

Table 9.3.4 Cranes (including derrick cranes) 
and launch and recovery systems 
for diving operations. 

Table 9.3.5 Cargo lifts and ramps. 

Table 9.3.6 Passenger lifts. 


Chapter 9 


Section 3 


Table 9.3.1 Intervals between Periodical Surveys 


Lifting appliance Survey type and interval 


Derricks Annual Thorough Survey 


Cranes and derrick cranes Annual Thorough Survey 


Lifting appliances on fixed 
and mobile offshore 
installations 


Annual Thorough Survey 


Lifting appliances on fixed 
and mobile offshore 
installations used for 
manned diving operations 


6-monthly thorough survey 


Lifting appliances for 
manned diving systems 


6-monthly thorough survey 


Lifts - manually operated Annual Thorough Survey 


Lifts - powered Annual Thorough Survey 


Ramps Annual Thorough Survey 


Mechanical lift docks See Chapter 4 


NOTE 
Annual Thorough Surveys are to be held once in every 12 month 


period, unless otherwise stated by the ship's flag administration. 


Table 9.3.2 Limits of weardown and corrosion 


Item Limits Remarks 


Structural 
members 


10 per cent maximum at any 
point, based on the material 
thickness 

Loose gear 5 per cent on any diameter 
2 per cent on any diameter 
of a pin in a hole 


Item may not 
be able to 
sustain the 
proof load 


Wire ropes 


5 per cent of broken, worn or 
corroded wires in any length of ten 
rope diameters 


Attention is also drawn to the 
detailed criteria given in ISO 4309 
Wire Ropes for Lifting Appliances — 
Code of Practice for Examination 
and Discard 


3.4.5 In determining the extent of the examination or 
dismantling, due regard is to be given to the standard of 
maintenance, state of lubrication and degree of use of the 
appliance. 
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Table 9.3.3 Annual Surveys of derrick systems (see continuation) 


Item Survey 


Arrangements Check that arrangement of loose gear, guys, mast stays, etc., is as shown in Cargo Gear Particulars Book 
or Rigging Plan 


Derrick boom and mast i) Survey lugs, etc., at derrick head and mast head 
fittings ij Withdraw and survey goosenecks, trunnion fittings, etc., together with their pins 
ii) Withdraw other pins and survey mast head span swivels, tumblers, etc. 
Check pins for deformation, wear, scoring or other defects 
Survey independent anchorages for heel blocks 
Check efficiency of lubrication to swivels, goosenecks, etc. 


Fittings on deck Survey deck eyeplates, cleats, wire rope stoppers, etc., used in normal working as indicated by the Master or 
Officer in charge, for wear or deformation. Check weld attaching eyeplates to deck 


Derrick boom (i) Survey for corrosion. (Where this is suspected, paint is to be removed as necessary.) Special attention 
is to be paid to the part of the boom which comes into contact with the crutch or housing 

(i) Hammer test boom and, if then considered necessary, check thickness by drilling or other 

suitable method 

Survey for scars or dents and check that boom is not bent 

Where appropriate, check condition and free movement of the head and heel fittings. Where considered 
necessary, the boom is to be manoeuvred through all its working positions 


Blocks i) Blocks to be surveyed. This may be carried out on board the ship provided the necessary facilities are 
available. Where repair of the block is necessary, it is to be carried out in a properly equipped workshop 
Sheaves and pins are to be removed, but sheaves forming an integral part of the derrick boom may be 
examined in situ 

Stress bearing parts of the block, including head fittings, are to be cleaned (the paint being removed 
where necessary) and surveyed for signs of wear, lack of lubrication or scoring of the rope groove 
The nut or collar of the shank or swivel head fittings is to be surveyed to check that it is securely 
fastened and free from visible defects. The shank should turn freely by hand and wear is not to be 
excessive. The shank is to be removed if required 

Cheek and partition plates are to be examined for buckling, distortion or to sharp edges 

If the repair affects the strength of the block, or if a certificate of test is not available, the block is to be 
re-tested and certified 

Verify that blocks are of the appropriate safe working load for the position in which they are rigged 


Shackles, links, rings, i) Examine under proper conditions and check for cracks, deformation, wear, wastage or other defects. 
hooks, triangle plates, Items are to be free from paint, grease, scale, etc. 

etc. i) Confirm that material is recorded on test certificate. The certificate should distinguish between mild 
steel, higher tensile steel and alloy steel 

If deformation of the shackle is found, and re-setting is carried out, the shackle is to be suitably heat 
treated, re-tested and certified 

If the shackle pin is renewed, the whole shackle is to be re-tested and certified 


Wire ropes i) Survey condition of rope 

Check for broken, worn or corroded wires. In general, the rope is to be replaced if the number of 
broken, worn or corroded wires exceeds the limit given in Table 9.3.2 

Survey terminal fittings, splices, etc., with particular attention to broken wires at ferrule connections. Any 
serving on splices is to be removed for the 

examination 

Liverpool splices are to be rejected on any rope where the ends are not secured against rotation 
Before re-rigging ensure that the wire rope has been lubricated 


(8) Natural and man-made i) | Survey condition of rope 

fibre ropes ii) Check for external chafe and cutting and for internal wear between the strands 
i) Check for local or general deterioration of natural fibre ropes due to mildew or rot 
Check ropes for chemical attack or other contamination 


(9 Chains i) The chain is to be taken to a suitably equipped workshop for examination and examined after removal 
of paint, grease, scale, etc., and wire brushing 

Check for deformation, wear or other defects. If links require renewal the chain is to be suitably heat 
treated and re-tested. Replacement links are to be of equivalent material and strength to the original 
Confirm that material is recorded on test certificate. The certificate should distinguish between mild 
steel, higher tensile steel and alloy steel 
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Table 9.3.3 Annual Surveys of derrick systems (conclusion) 


(10) Re-test i) Loose gear is to be proof tested if repairs have been carried out which affect the strength or if certifi- 
cates are not available 

Re-testing of the derrick is necessary at 4/5 yearly intervals as appropriate, and after repairs have been 
carried out affecting the strength or otherwise as required by the surveyors. 

If a component part of the derrick, such as a derrick heel pin, has been replaced, re-testing is not 
called for if the component has been tested individually to the resultant load which would have been 
imposed upon it if it had been tested in situ 

Where the repaired or renewed item has not been tested, then the derrick is to be re-tested 

The test is to demonstrate the effectiveness of limit switches, etc. 


(11) Masts, derrick posts, he Periodical Survey requirements for classification are to be complied with, see Pt 1, Ch 3 of the Rules 
guy posts, etc., and and Regulations for the Classification of Ships (hereinafter referred to as the Rules for Ships). 
structure in way 


Table 9.3.4 Annual Survey of cranes and launch and recovery systems for diving operations (see continuation) 


General note This producer should, in general, also be applied to derrick cranes 


Arrangement Check reeving arrangement and hoist block assembly as shown in Cargo Gear Particulars Book or 
manufacturer's manual 


Fixed sheaves, blocks, axle i) Determine that the sheaves are free from cracks. The extent of the examination is to be such that a 
pins and housings reliable judgement can be made. Depending on access it may be necessary to dismantle the item 
i) Survey rope groove for scoring 

Check that lubrication arrangements are in working order 

Check anchorage of fixed axle pins 

Check for free rotation of sheave on axle pin 

Check for excessive wear of axle pin and sheave bush. Check condition of housing and separation 

plates 


Jib heel pins Check lubrication for detrimental wear 


Slewing rings for cranes on i) Check lubrication, for tightness of bolts and check that there is not detrimental wear or excessive 
ships movement in the ring 

i) Particular attention is to be paid to signs of excessive tolerance (slack) between the inner and outer 
rings and to signs of wear in the raceways as indicated by the condition of the grease 

Additional inspections are to be carried out where these are specified by the crane or slew ring 
manufacturer 


Slewing rings for cranes on i) A visual examination is to be carried out and the bolts hammer tested. The ring is to be checked for 
offshore installations evidence of wear or excessive movement. The adequacy of the lubrication system is to be checked 
ii) Sample bolts are to be removed annually for examination with regard to stress corrosion cracking 
Where the slewing ring was not designed and constructed specifically for offshore service, the 
bearings are to be exposed for inspection by non-destructive test methods every 36 months 
Where the slewing ring was designed and constructed to LR’s static and fatigue strength require- 
ments based on type tests; the bearings are to be exposed for inspection by non-destructive test 
methods as follows: 

For cranes fitted to installations and used during the construction phase and before certification of 

the platform 

— 36 months from the commissioning of the crane. 

For cranes fitted to installations and used only after certification of the platform 

— 60 months from the commissioning of the crane 
The interval between subsequent inspections for all types of bearing will be based on the results of 
these inspections 


(6) Wire ropes i) Survey condition of rope 
ii) Check for broken, worn or corroded wires. In general, the rope is to be replaced if the number of 
broken, worn or corroded wires exceeds the limit given in Table 9.3.2 
Survey terminal fittings, splices, etc., with particular attention to broken wires at ferrule connections. 
Any serving on splices is to be removed for the examination. 
Liverpool splices are to be rejected on any rope where the ends are not secured against rotation 
Before re-rigging check that the wire rope has been thoroughly lubricated 
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Table 9.3.4 Annual Survey of cranes and launch and recovery systems for diving operations (conclusion) 


Item Survey 


(7) Structure and general i) Check bolts for tightness. Where bolts have been replaced, they are to be of the same type and 
quality as previously fitted 
Survey foundation bolts for signs of corrosion 
Check welds for cracks 
Survey structure for corrosion, removing paint and carrying out hammer tests as necessary. If 
considered necessary the thickness of structural items is to be checked by arilling or other 
approved method 
Check jib, tower, support pedestal, gantry, etc., for any sign of local indentation or unfairness 
In the case of travelling cranes, check rails, stops and stowage arrangements 


(8 Shackles, links, rings, hooks, (i) Check for cracks, deformation, wear, wastage or other defects. Items are to be free from paint, 

etc. grease, scale, etc. 
i) Confirm that material is recorded on test certificate. The certificate should distinguish between mild 
steel, higher tensile steel and alloy steel 
If deformation of the shackle is found, and re-setting is carried out, the shackle is to be suitably heat 
treated, re-tested and certified 
If the shackle pin is renewed, the whole shackle is to be re-tested and certified 


The chain is to be taken to a suitably equipped workshop for examination and surveyed after 
removal of all paint, grease, scale, etc., and wire brushing 

Check for deformation, wear or other defects. If links require renewal the chain is to be suitably heat 
treated and re-tested. Replacement links are to be of equivalent material and strength to original 
Confirm that material is recorded on test certificate. The certificate should distinguish between mild 
steel, higher tensile steel and alloy steel 


(10) Rope drums i) At least two turns of wire rope are to remain on the drum in all operating positions, including in the 
case of luffing ropes, when the jib is 'crutched' 

Check that the anchorages of all wire ropes are effective 

Check drum for cracks and for defects liable to damage the rope 

Check the effective working of any fleeting device fitted 


(11) Re-test i) | Loose gear is to be proof tested if repairs have been carried out which affect the strength or if 
certificates are not available 

Re-testing of the crane is necessary at 4 or 5 yearly intervals as appropriate and after repairs have 
been carried out affecting the strength or otherwise as required by the Surveyors. The test is to 
demonstrate satisfactory operation, efficiency of overload and weightload indicators, effectiveness 
of limit switches, etc. 

It is essential that the crane is operated at each survey to check hoist, slewing, luffing and travel 
motions, and the operation of limit switches for over-hoisting, over-lowering, luffing, slewing and 
travel 

Lifting appliances used for raising, lowering or transferring manned submersibles are to be re-tested 
annually and also following any structural repairs, alteration or re-erection of the appliance 

Lifting appliances used for raising, lowering or transferring manned bells or submarines are to be 
re-tested annually and also following any structural repairs, alteration or re-erection of the appliance 


Table 9.3.5 Annual Survey of cargo lifts and ramps (see continuation) 


Item Survey 


Arrangements Check that the reeving of wire ropes, chains or the arrangement of hydraulic cylinders is as shown on 
the reeving diagram or appropriate plans. Check marking on ramps of lifts with respect to ships loading 
booklet and ‘Register of Ship's Cargo Gear and Lifting Appliances’ 


Sheaves, sprockets, guide i) Determine that sheaves, sprockets and guide rollers, etc., are free from cracks or scores and that 
rollers, axle pins and they are free to rotate 

bearings, etc. i) Survey rope grooves for scoring and sprockets for signs of abnormal wear, hooking, etc. 

ii) Check that lubrication arrangements are in working order 

Check axle pins and bearings with regard to deformation and excessive wear 


Wire ropes i) Survey condition of rope 

i) Check for broken, worn or corroded wires. In general, the rope is to be replaced if the number of 
broken, worn or corroded wires exceeds the limit given in Table 9.3.2 

Survey terminal fittings, splices, etc., with particular attention to broken wires at ferrule connections. 
Any serving on splices is to be renewed for this examination 
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Table 9.3.5 Annual Survey of cargo lifts and ramps (conclusion) 


Survey 


Chains i) Survey the chain, which is to be sufficiently free from grease and scale, etc., to enable a satisfactory 
examination to be made 

Check for deformation, wear or other defects. If links require renewal, the chain is to be suitably 
heat-treated and re-tested. Replaced links are to be of equivalent material and strength to the 
original 

Confirm that material is recorded on the test certificate. The certificate should distinguish between 
mild steel, higher tensile steel and alloy steel 


Hydraulic cylinders, i) | Survey for leaks and check condition of hydraulic pipes 

winches, etc., and i) Check pistons, pivot pins and bearings, etc., for excessive wear and deformation 
attachments ii) Determine that sheaves are free from cracks or scores and are free to rotate 

iv) Check that mounting brackets are free from deformation, cracks or damage 


Main pivots, slewing i) Check that main pivots and bearings are free from excessive play 
bearings, etc. i) Check that bearing surfaces are free from scoring, pitting, etc. 

ii) Check that pivot pins do not have excessive wear or deformation 
Check that lubrication arrangements are in working order 


Structure and general i) | Check bolts for tightness. Where bolts have been replaced, they are to be of the same type and 
quality as previously fitted 

Check welds for cracks 

Survey structure for corrosion, removing paint and carrying out hammer tests as necessary. If 
considered necessary the thickness of structural items is to be checked by drilling or other suitable 
methods 

Check load bearing plating and main structural members for local indentation or unfairness 


Shackles, links, etc. i) | Check for cracks, deformation, wear, wastage or other defects. Items are to be free from paint, 
grease, scale, etc. 

Confirm that material is recorded on test certificate. The certificate is to distinguish between mild 
steel, higher tensile steel and alloy steel 

If deformation of the shackle is found and re-setting is carried out, the shackle is to be suitably heat 
treated, re-tested and certified 

If the shackle pin is renewed, the whole shackle is to be re-tested and certified 


Rope drums i) At least two turns of wire rope are to remain on the drum in all operating positions 
ii) Check that the anchorages of wire ropes are effective 

Check drums for cracks and for defects liable to damage the rope 

Check the effective working of any fleeting device fitted 


Operating locks, stowage i) | Check that operating locks, safety guards and stowage locks operate effectively 

locks, safety guards, etc. ij Check locking pins on latches, etc., and their respective location bearing parts for abnormal wear or 
deformation 

Ensure that hydraulic actuating cylinders, etc., are free from leaks, wear and abnormal deformation 
Ensure that mounting brackets, etc., are effective and securely attached to the ship or lift structure 


Guides (i) | Check that the guides do not have excessive wear or deformation and that joints are secure 
(i) ^ Check that brackets attaching guides to ship structure are effective and in good order 


Seals Where weathertight seals are fitted, satisfy yourself that their general condition is satisfactory and check 
their effectiveness using a water spray test or other suitable method 


Re-test (i) | Re-testing of the lift or ramp is necessary at 4 or 5 yearly intervals as appropriate and when repairs 
have been carried out affecting the strength or as required by the Surveyor 
(i) It is essential that the lift or ramp is operated at each survey throughout the full operational range for 
each mode of operation and to check that the limit switches, interlocks, guards and safety devices 
operate satisfactorily 
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Table 9.3.6 


Item 


Chapter 9 


Section 3 


Annual Survey of passenger lifts 


Survey 


(11) 


(12) 


(19) 


Arrangements 


Sheaves, sprockets, guide 
rollers, axle pins and 
bearings, etc. 


Wire ropes 


Chains 


Hydraulic cylinders, 
winches, etc., and 
attachments 


Landing and car doors 


Car and counterweight 


Lift trunk and well 


Guides and buffers 


Over-running devices and 
brakes 


Safety gear 


Safety equipment 


Re-test 


Check that the reeving of wire ropes and chains, and the arrangement of hydraulic cylinders is as 
shown on the appropriate plans 

Check that the plate indicating the allowable load mounted inside the lift is in agreement with the 
appropriate plan and as indicated in the ‘Register of Ship's Cargo Gear and Lifting Appliances’ 


Determine that sheaves, sprockets and guide rollers, etc., are free from cracks or scores and that 
they are free to rotate 

Survey rope grooves for scoring and sprockets for signs of abnormal wear, hooking, etc. 

Check that lubrication arrangements are in working order 

Check axle pins and bearings with regard to deformation and excessive wear 


Survey condition of ropes 

Check for broken, worn or corroded wires. In general, the rope is to be replaced if the number of 
broken, worn or corroded wires exceeds the limit given in Table 9.3.2 

Survey terminal fittings, splices, etc., with particular attention to broken wires at ferrule connections. 
Any serving on splices is to be renewed for this examination 


Survey the chain, which is to be sufficiently free from grease and scale, etc., to enable a satisfactory 
examination to be made 

Check for deformation, wear or other defects. If links require renewal, the chain is to be suitably 
heat-treated and re-tested. Replaced links are to be of equivalent material and strength to the 
original 

Confirm that material is recorded on the test certificate. The certificate should distinguish between 
mild steel, higher tensile steel and alloy steel 


Survey for leaks and check condition of hydraulic pipes 

Check pistons, pivot pins and bearings, etc., for excessive wear and deformation 
Determine that sheaves are free from cracks or scores and are free to rotate 
Check that mounting brackets are free from deformation cracks or damage 


Check that the landing and car doors operate satisfactorily 
Check that interlocks on the doors operate effectively 
Survey the door and check that its fire resisting capacity is unimpaired 


Examine the car and counterweight for damage which could affect their operating efficiency or carrying 
capacity 

Check that brackets for sheaves, guide rollers, wire terminals, etc., are secure and in good order 
Survey the car and check that its fire resisting capacity is unimpaired 


Check that the lift trunk and well are free from debris or damage which could impair the satisfactory 
operation of the lift 

Check that trunk has not been damaged, is suitably ventilated and is totally enclosed such as to 
prevent passage of smoke and flame from one deck to another 


Check that the car and counterweight guides are not worn or distorted and that the joint plates are 
Secure 

Check that brackets attaching guides to trunk are in good order 

Check that buffers are in good order and supports are sound 


Check that over-running devices and brakes are operating satisfactorily and are in good order 


Check that safety gear for preventing the car from falling is secure and in good order 


Check that escape hatches, ladders, etc., are free from obstruction and in good order 
Check that the emergency telephone and warning system operate satisfactorily 
Check that all warning notices, etc., are legible and secure 


Re-testing is necessary at 4 or 5 yearly intervals as appropriate and when repairs have been carried 
out affecting the strength or as required by the Surveyor 

It is essential that the lift is operated at each survey to check that limit switches, interlocks and safety 
devices operate satisfactorily 
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3.5 Deferment of surveys 


3.5.1 Where requested by the Owner, LR is willing to 
carry out a General Examination of the lifting appliances with 
a view to deferment of survey provided: 

(a) Agreement to the proposed deferment is granted by the 
National Authority of the flag state of the ship. Certain 
National Authorities have authorized LR to grant 
deferments without seeking specific agreement on each 
occasion. 

(D The certification is valid, up to date and issued by a 
competent authority. 


3.5.2 The General Examination is to take the form of a 
visual inspection of the lifting appliances but the Surveyor may 
at his discretion require components to be dismantled for 
more thorough examination where considered necessary. 


3.5.3 Where such deferment is granted, it is to be for not 
more than: 
(à  Derricks: 
Quadrennial Survey 
(b) Cranes and derrick cranes 
(c) Cranes on fixed or mobile 
offshore installations or for 
diving systems: 
6-monthly survey 
(d) Lifts and ramps: 
Annual Survey 
(unpowered lifts) 
6-monthly survey 


6 months from due date 
3 months from due date 


no deferment 


no deferment 
no deferment 


3.5.4 Such deferments will not extend the due dates of 
subsequent Periodical Surveys. 


3.5.5 Any aspects of the installation which are not 
considered suitable to continue in use during the period of 
deferment are to be noted in the endorsement to the ‘Register 
of Ship's Cargo Gear and Lifting Appliances’. 


3.5.6 Following inspection of the lifting appliances and 
the ‘Register of Ship's Cargo Gear and Lifting Appliances’, a 
factual report is to be issued and this is to include a 
statement, where applicable, of the authority for granting the 
deferment. 


3.6 Damage surveys 


3.6.1 The stated cause of the damage is to be reported 
together with details of the proposed repair and the extent of 
repair and re-testing actually carried out at the time. Where it 
is not possible to carry out, or to complete, the repair at the 
time a suitable entry is to be made in the 'Register of Ship's 
Cargo Gear and Lifting Appliances' that the equipment is not 
to be used until satisfactory repairs and tests are completed. 


3.6.2 Replacement items of loose gear are to be 
accompanied by a manufacturer's certificate or be tested, 
marked and certified by the Surveyor. 


3.6.3 Care is to be exercised to ensure that the correct 
materials are used in the repairs. 


Chapter 9 


Section 3 


3.6.4 The practice of allowing a damaged derrick or 
crane to continue in use at reduced capacity is not 
recommended. This is because of the resulting inherent 
weakness of the structure and, in the case of a crane jib or 
derrick boom, the difficulty of assessing the effect of any 
indentation or unfairness upon the load carrying capacity. 


3.6.5 The equipment is to be re-tested in accordance 
with 1.9 after the repair has been completed and the 'Register 
of Ship's Cargo Gear and Lifting Appliances' has been 
endorsed. 


3.7 Classification surveys 


3.7.1 Where the lifting appliances are to be assigned a 
class in the Register Book, the Initial Surveys are to be carried 
out in accordance with 3.2 or 3.3 as appropriate. When the 
required reports on completion of the survey have been 
received and approved by the Committee, certificates of 
classification of the lifting appliances will be issued. 


3.7.2 It is the responsibility of the Owner to ensure that 
all surveys necessary for the maintenance of class are carried 
out at the proper time and in accordance with the instructions 
of the Committee. The Society will give timely notice to an 
Owner about forthcoming surveys by means of a letter or 
quarterly computer print-out. The omission of this notice, 
however, does not absolve the Owner from his responsibility 
to comply with LR's survey requirements for the maintenance 
of class. 


3.7.3 Periodical Surveys for the maintenance of class are 
to be carried out by LR’s Surveyors in accordance with 3.4. 
Certificates of class maintenance in respect of completed 
Periodical Surveys will be issued to Owners on application. 


3.7.4 It should be noted that the intervals between 
Periodical Surveys of lifting appliances are determined by 
Statutory Regulations and deferments cannot exceed those 
permitted by 3.5. 
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Section 1.3 Classification certificates 
1 General 1:3:1 Where the lifting appliance is to be classed, 
certificates of classification and subsequent certificates of 
2 Certification procedure class maintenance will be issued on compliance with the 
appropriate requirements. The certificates are listed in 
3 Classification procedure Tables 10.1.1 and 10.1.2. 


H Section 1 
General 


1.1 Procedure 


1.1.1 The procedure and requirements for the issue of 
certification by Lloyd’s Register (hereinafter referred to as LR) 
are specified in Ch 1,2. 


1.1.2 Certification of all lifting appliances, with the 
exception of mechanical lift docks and lifting gear for diving 
systems, is to be on the basis of the appropriate certificates 
detailed in this Chapter. 


1.1.3 Mechanical lift docks whether classed or certified 
are to be covered by reports and certificates as laid down in 
Chapter 4. 


1.1.4 Launch and recovery systems for diving operations 
are to be classed or certified as required by LR's Rules and 
Regulations for the Construction and Classification of 
Submersibles and Diving Systems (hereinafter referred to as 
the Rules for Submersibles). 


1.1.5 Where the lifting appliance is also to be classed, the 
requirements of Ch 1,3 are to be complied with. The 
appropriate classification certificates are detailed in this 
Chapter. 


1.2 Certificates for certification 


1.2.1 Certificates are to be prepared, and are to be kept 

available, showing that: 

(a) Satisfactory tests have been carried out on the 
individual items of loose gear and on each lifting 
appliance as rigged for its intended mode of operation. 

(b) The required Periodical Surveys of each lifting appliance 
have been carried out. 


1.2.2 The certificates issued by LR are based upon the 
I.L.O. series and are listed in Table 10.1.1 together with 
relevant comments. 


1.2.8 LR's certification is internationally accepted but in 
certain cases a National Authority may require its own 
certification to be used. Where authorized, LR can also 
arrange the issue of these certificates, which may be in 
addition to LR's certification if so desired by the Owner. 
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Table 10.1.1 Certificates for certification 


LR Form 


Certificate Number 


Title 


Comments 


LA.1 1365 Register of Ship's Lifting 
Appliances and Cargo Handling 


Gear 


Certificate of Test and Thorough 
Examination of Lifting 
Appliances 


Certificate of Test and Thorough 
Examination of Derricks used in 
Union Purchase 


Certificate of Test and Thorough 
Examination of Loose Gear 
before being taken into use, 
and of such gear after it has 
been altered or required 


Certificate of Test and Thorough 
Examination of Wire Rope, 
before being taken into use 


Certificate of Test and Thorough 
Examination of Fibre Rope, 
before being taken into use 


Certificate of Classification of 
Lifting Appliances and 
Associated Gear 


Table 10.1.2 Additional certificates for certification 


LR Form 


Number Title 


Certificate 


This is the document in which all the lifting appliances which have been 
certified are listed and subsequently periodical, damage and other 
surveys are recorded. Certificates of examination and test of the lifting 
appliances and certificates for ropes and individual items of loose gear 
are to be attached to this document 


This certificate is to be used for all lifting appliances. 
This certificate is to be re-issued following subsequent re-tests. 


Must be accompanied by LA.2 


Contents may be transferred from manufacturer's test certificate, the 
number of which is to be stated on the LA.3. 

Reference to 'altered or repaired' loose gear means alterations or repairs 
which affect the strength of the item 

A pulley block may be considered to include any special shackles or 
other fittings designed to fit and work exclusively with the block. 
These fittings may be tested with the block and should have the same 


certificate identification mark 
This certificate is also to be used for spreaders, lifting beams and similar 
items of equipment 


This certificate may be re-issued following subsequent periodical 
re-testing independent of the lifting appliance (i.e. workshop 
re-testing), if such re-testing is specifically required by a National 
Authority 


Each length of wire rope is to be supplied with a certificate. The 
certificate may be made up from the master certificate supplied by the 
rope manufacturer with each coil of rope. In the absence of a master 
certificate, or if this cannot be related to the particular lengths of rope, 
then each length is to be tested and a LA.4 issued on the basis of 
these tests 


There is no equivalent I.L.O. form but a LA.5 is to be issued in all cases 
where fibre or man-made ropes are used 
The comments applicable to LA.4 also apply 


To be issued for all lifting appliances to which a class notation has been 
assigned 


Comments 


CG.11 1400 Certificate of Fitness of Cargo 


Gear 


Certificate for Personnel Lifts 


Report 11 
(NIS) 


Survey and Control of Personnel 
Lifts 


Issued only to Greek flag ships in accordance with Greek Presidential 
Decree, PD 131/81. To be issued after satisfactory completion of 
LAQC. A copy to be forwarded to the London office, LAMH (see 2.5) 


Issued only to NIS flag ships in accordance with NMD - Class 
Instructions — NIS. To be issued upon completion of satisfactory plan 
approval, survey and test (exceptions detailed in 2.5). A copy to be 
forwarded to the London office, LAMH 


Issued only to NIS flag ships in accordance with NMD - Class 
Instructions — NIS. To be issued upon completion of each survey of 
the lift. A copy to be forwarded to the London office, LAMH (see 2.5) 


LLOYD’S REGISTER 


CODE FOR LIFTING APPLIANCES IN A MARINE ENVIRONMENT, July 2008 


Documentation 


Chapter 10 


Sections 2 & 3 


a Section 2 
Certification procedure 


2.1 Initial Surveys 


2t Following satisfactory completion of all the 
conditions required for the issue of certification by LR, the 
Register of Ship's Lifting Appliances and Cargo Handling 
Gear — LA.1, or the equivalent National Authority form, is to 
be issued and the appropriate loose gear, rope and appliance 
test certificates attached. 


2.1.2 Where LR's Surveyors have not witnessed the 
testing of loose gear, a manufacturer's certificate of test is to 
be supplied and the information entered on the appropriate 
certificates issued by the Surveyor. 


2.1.3 Where part of a survey is carried out at a 
manufacturer's works away from the shipbuilding port, a 
report is to be issued covering the survey together with any 
loose gear certificates. The appropriate test certificate is only 
to be issued upon satisfactory completion of on board tests 
and inspection. 


2.1.4 The Register of Ship's Lifting Appliances and Cargo 
Handling Gear is to be endorsed in Parts | and II and, if 
specifically requested by the Owner, a factual report may also 
be issued. 


2.1.5 The survey is to be reported to the London office. 


2.2 Periodical Surveys 


2.2.1 Provided the existing register is valid and up to date 
and complete with all certificates, it is to be endorsed upon 
satisfactory completion of the survey. It is normally sufficient to 
endorse the register and attach any new certificates, but a 
factual report may also be issued if requested by the Owner. 


2.2.2 In view of the attitude that some National 
Authorities adopt with respect to the competence and 
independence of the person carrying out the survey, such as 
ship's officer, it is recommended that for registers issued by 
LR only LR's Surveyors carry out the survey if delays and 
inconvenience to Owners are to be avoided. 


2.2.8 If re-testing is carried out, as in the case of an 
LAQC (every fifth or fourth year depending on whether or not 
the ship has adopted the five year cycle in accordance with 
ILO Convention 152), a new Form LA.2 is to be issued. Where 
the register is not on LR's forms, the appropriate National 
Authority certificate is to be issued. 


2.2.4 The appropriate section of the register is to be 
endorsed, Part | for the appliance and Part II for the loose gear. 


2.2.5 Any replacement items of loose gear or ropes must 
be accompanied by a manufacturer's test certificate, see also 
2.1.2. 


2.2.6 The survey is to be reported to the London office. 


2.8 Damage surveys 


2.8.1 As for all surveys, before undertaking a damage 
survey it should be verified that the existing register is valid 
and up-to-date. It will not be possible for surveys to be 
undertaken by LR where the register is not available or not 
valid and up-to-date except in exceptional circumstances. 


2.3.2 The register is to be endorsed indicating the extent 
of the survey even if it was not possible to complete the 
repairs. 


2.3.3 A factual report is to be issued clearly stating: 

(a) Who requested the attendance. 

(b) The stated cause of the damage. 

(c) The extent and nature of the damage found. 

(d) The extent and nature of repairs carried out and whether 
the repairs were complete. 

(e) The test load applied. 

(f Whether any part of the gear is not to be used pending 
further action, replacement, etc. 


2.3.4 The survey is to be reported to the London office. 


2.4 Deferment of survey 


2.4.1 Where a deferment of survey has been granted, 
see Ch 9,3.5, the register is to be endorsed and a factual 
report is to be issued. The survey is to be reported to the 
London office. 


2.5 Other surveys 


2.5.1 Surveys not previously specified will be specially 
considered or will be covered by separate instructions since 
they will normally involve the specific requirements of a 
National Authority. 


m Section 3 
Classification procedure 


3.1 General 


3.1.1 When the required reports on completion of the 
Special Survey during construction of the lifting appliances 
which have been submitted for classification have been 
received from the Surveyors and approved by the Committee, 
certificates of classification will be issued to the Builders or 
Owners. 


3.1.2 Certificates of class maintenance in respect of 
completed Periodical Surveys will also be issued to Owners 
on application. 
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3.1.3 LR's Surveyors are permitted to issue provisional 
(interim) certificates provided the lifting appliance is, in their 
opinion, in accordance with the applicable requirements. 
Such certificates will embody the Surveyor's recommenda- 
tions for continuation of class but in all cases are subject to 
confirmation by the Committee. 


3.1.4 In all cases, the necessary certificates for 
Certification will also be issued. 


3.1.5 The survey is to be reported to the London office in 
addition to appearing on the appropriate classification report 
forms. 
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